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IN our current item columns we report the retirement of Mr. Edwin 
Evans from the position of Superintendent of the gas division of the 
business of the Willimantic (Conn.) Gas and Electric Light Company, 
which place he held for many years. His retirement was caused by ill- 
health. We regret to have to here complete the history by reporting his 
death, which occurred last week, in Lynn, Mass. If we mistake not, 
deceased was at one time in the employment of the Hartford City (Conn.) 
Gas Light Company. 


Mr. A. M. HALLock, Manager of the Suffolk Gas and Electric Light 
Company, of Bay Shore, L. I., writing us under date of the 12th inst., 
says: ‘‘ This Company has had more or less trouble to give good pres- 
sure of gas in East Islip, a village about 4 miles from here, for some 
time. The trouble would come invariably during the summer season 
when it is necessary for us to give higher pressure, the output being 
greatest then, as East Islip is quite a summer resort. Unpleasant re- 
marks would be made about our gas service in that part of our district, 
but we managed to do fairly well until this summer. We have just 
placed 58 public gas lamps in the village and lighted them up on the Ist 
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inst. At the time of starting them up we increased our pressure at the 
plant, and while we got a fair result from an illuminating point of view 
from the street lamps, the occupants of stores and the cottage residents 
complained in tones and terms louder and stronger than ever. We in- 
creased the pressure from day to day, but without avail. In fact, on 
the night of Saturday, August 8th, the lights in the stores were so poor 
that the matter became a right serious one with us. During the day- 
time the pressure was all that could be desired seemingly, but the putting 
on of extra pressure at night was the signal for renewed trouble. Inan 
attempt to locate the seat of the trouble we took the pressure at several 
points along the lines, and finally spotted a sharp fall therein between 
two points, the limit of which was 180 feet. This was found at 9:30 
P.M. the 8th inst. Early the following morning a force of men was put 
at the work of uncovering the main, and the usual tests enabled us to 
locate the drop in one length of pipe close tothe hub. We tapped the 
main, and by means of a hook made out of stiff wire we dragged out 
enough caulking yarn to have caused all the trouble. Part of the yarn 
was fast in the lead joint at one end, and the tailing section of the yarn 
swung loose in the pipe, acting evidently as a flap valve when the extra 
pressure was puton. Now the pressure bother at East Islip is at an end, 
and I assure you consumers and Company are on better terms with 
themselves. The main was laid about 15 years ago.” 


THE proprietors of the St. Helena (Cal.) Gas{;Company have notified 
the residents that, until further notice, the selling rate will rule at $3 
per 1,000 cubic feet, for all purposes, prompt payment (within 10 days) 
to entitle the user to a rebate of 10 per cent. The minimum charge for 
a monuth’s use of the meter, including value of the gas consumed, is 
put at $1. 


THE electors of Sioux City (Iowa), by a vote of 782 to 413, have sanc- 
tioned the ordinance which extends the franchise of the Sioux City 
Gas and Electric Company for a period of 25 years. 


ARTICLES incorporating the Scio (O.) Gas Company, have been issued 
to Messrs. J. O. Cooper, W. J. Cook, F. J. Catlin and Jno. Calcott. 


A CORRESPONDENT in San Francisco, writing under date of the 10th 
inst., forwards the following: ‘‘ Rudolph Spreckels is virtually out of 
the San Francisco Gas and Electric Company. If an election were now 
held he could not be chosen a Director, as he has disposed of nearly all 
of his stock. Although the exact figures cannot be given, his illuminat- 
ing experience of the last few years has been an expensive one. It has 
cost him what would be a fortune to many men. His holding is sup- 
posed to have been about 5,000 shares, which must have cost him 
around $70 a share, while the sales probably averaged $65 a share. 
This would be a loss of $5 a share, or $25,000, to which the loss of in- 
terest on this sum for several years must be added. The reason for 
Rudolph Spreckels’ withdrawal is reported to have been a disagreement 
with his former yoke-fellow, William B. Bourn, which took place some 
months ago. It would surprise no one acquainted with the relations 
between the new powers and Bourn if he also would find it agreeable 
to ultimately retire from the Presidency and dispose of most of his 
holdings in the San Francisco Gas and Electric Company. That cor- 
poration is preparing to discontinue the generation of electricity ar 
purchase the illuminant, It is not yet, however, decided whe 
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electricity will be bought from the Bay Counties Power Company or 
from the Standard Electric Company. It is even possible that the de- 


mand may be such that contracts will have to be made with both con- 
cerns.” 


THE Kerr Murray Mfg. Co., of Fort Wayne, Ind., has recently com- 
pleted a double-lift storage holder of 400,000 cubic feet capacity for the 
City Gas Company, of London, Ont. 


CERTAIN residents of Marlboro, Mass., have petitioned the Board of 
Gas and Electric Light Commissioners to order a hearing to determine 


whether or not the rates charged by the Marlboro Gas Light Company 
are excessive. 


THE Board of Public Service, of Bellefontaine, O., under whose direc- 
tion the management of the local gas supply is placed, has ordered an 


increase in the rate charged for a fuel gas service from 50 to 75 cents 
per 1,000 cubic feet. 


THE fifth annual convention of the International Acetylene Asso- 
ciation was held in Chicago, last week. Headquarters were in the 
Stratford Hotel, and the sessions were well attended. The main topic 
for discussion was the hostile attitude of the fire insurance interests of 
the country towards the use of acetylene gas. 


THE Council, of Alton, Ills., has assented to the petition of Mr. J. F. 
Por tcr, of the Alton Railway, Gas and Electric Company, for permis- 
sion to extend the gas mains to and through the streets of Upper Alton. 


THE Louisville (Ky.) Gas Company has decided to engage in the 
business of supplying natural gas for fuel purposes. The Company 


owns extensive gas fields in Meade county, and a pipe line between the 
fields and the city has been laid. 








The Electric Light Industry. 
ed 

Electrical World notes that early this month the United States Census 
Office issued a preliminary report on the figures which it compiled last 
year of the electric light industry in this country. These figures come 
in due sequence after those of the electrical manufacturing industries 
and the street railways, and will be succeeded by those on telephony and 
telegraphy. When the series is complete, at no very distant period, the 
public will be in possession of a body of most valuable data in regard to 
the new arts that have so distinguished the last 50 years, and whose ex- 
ploitation has been so peculiarly a feature of American industrial ad- 
vance. The great bulk of this data is, in fact, now collected for the 
first time, so that even here it is difficult to institute comparisons; while 
unfortunately hardly any country in Europe has yet begun to take 
statistical note in the same manner of anything but the governmental 
telegraphs and telephones. However, it may readily be believed that 
the example of the United States will be strongly stimulating in this 
respect, and that ultimately uniform methods will prevail for the col- 
lection of these important data throughout the civilized world, whose 
conditions are now being so markedly shaped by electrical influences. 

The figures now published show 3,619 central station systems, with 
$502,000,000 invested, earning $85,145,423 a year, with expenditures of 
$67,688,075, inclusive of $12,501,045 interest on bonds, or exclusive of 
the interest, the expenditures were $55,187,030. This would show 
operating expenses of about 64 per cent. The figures of municipal 
plants are too small to disturb the general averages, but taking the 
private plants alone, it would appear that the $480,161,038 invested in 
them earns gross $78,180,318, with expenditures $50,445,848, exclusive 
of interest on bonds. This, it will be seen, works out at about 62 per 
cent. operating expenses, and shows a net of $27,734,470, or a return on 
bonds and stock capital invested of a little less than 6 per cent. Post- 
poning further consideration of the other interesting data presented by 
the Census Office, it may here be noted that these figures do not by any 
means reveal the true extent of electric light and power development 
in America, for they do not include any isolated plants. Ina city like 
New York there are hundreds of such plants, many of remarkable 
magnitude, and the country over there are probably not far from 
40,000 or 50,000 of them—just how many will not be known until the 
next general census. It is sometimes assumed that all the isolated light 
and power plants equal in investment and capacity the central stations 
and it is doubtless not far from the mark to say that electric light and 
power in this country reaches a total capitalization of $1,000,000,000 
for it must also be borne in mind that thousands of buildings now have 
a supply of current where the cost of installation has been met entirely 


by the customer, who has no plant of his own, and de 
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local central station. pends upon the 





Address of the President (Mr. M. C. Osborn) of the 
Pacific Coast Gas Association on the Occasion of Its 
Eleventh Annual Meeting, San Francisco, July 21-23. 


a 


Members of the Pacific Coast Gas Association—Gentlemen: Another 
year has elapsed since we assembled to discuss the conditions con- 
fronting our business and exchange our experiences for the year. 

Our Association, taking in the States of California, Nevada, Oregon, 
Washington, Arizona and Utah, and including British Columbia, no 
doubt has more natural resources for the production of artificial light 
in its many forms than any of our sister States embraced by the several 
Gas Associations east of the Rocky Mountains. Bordering on the 
north we have our vast coal deposits with water power in abundance, 
while in the east we have our coal. In the west and south we have a 
natural storage of oil easy of access, the extent of which is beyond the 
calculation of man, with the ever-flowing streams of our mountains to 
furnish light and power. Taking into consideration the few years the 
Pacific Coast has been inhabited by civilized man there can be no doubt 
but that these resources are as well if not better developed than those of 
the States east of the Rocky Mountains, or of Europe. 

The climatic conditions enjoyed by the Pacific Coast States make the 
introduction of light and power to the centers of population compara- 
tively easy with reference to the conditions in our sister States; so it is 
not to be wondered at that in some of our operations we challenge the 
world. 

Since our last meeting vast combinations in the lighting industry 
have taken place, which affect the personal, mechanical, commercial 
and social relations of the companies and members embraced in this 
Association. 

Before entering upon the discussion of the subjects of live interest, 
it becomes my sad duty to inform you of the death of one of our mem- 
bers, Mr. C. E. Burrows, Jr., who was accidentally drowned in Puget 
Sound, August 9th, 1902. The death of Brother Burrows is particu- 
larly sad, coming as it did duriug a promised vacation after the return 
of C. E. Burrows, Sr., from the last meeting of this Association as its 
President. Very little is known as to the actual cause of the accident. 
It happened on a pleasure yacht in Puget Sound. All had retired to 
their staterooms for the night in the best of spirits. In the morning 
Mr. Burrows was not to be found. The body was recovered the same 
day. It was marked with a cut over the right eye. It is supposed that 
he fell overboard. His last words to his host were: ‘‘ Thisis the best week 
I have ever spent in my life.” While Mr. Burrows had never attended 
a meeting of the Association, he had been identified with the lighting 
business al] his life, and it was his intention to attend this meeting and 
associate with its members as his honored father has. It was the in- 
tention of Mr. Burrows, Sr., to soon retire from the active management 
of the Walla Walla Lighting Company and install his son as a worthy 
successor. Brother Burrows was 31 years of age and leaves a father, 
wife, son, brothers and sisters to mourn his loss. It will be the duty of 
the Association to pass suitable resolutions expressing our sympathy 
and condolence to the bereaved relatives. 

Perhaps the most startling discovery made in the scientific world 
affecting the lighting industry is a new metal called “ radium,” which 
is manufactured from a radio-active mineral called pitchblende. It re- 
quires 5,000 tons for 1 pound of radium, and is practically indestructible. 
It is reported to give light, heat and power, but it is still in its experi- 
mental stage so that nothing is known of its practicability. It is pos- 
sible, however, that the energy we are collecting from our mountains 
and the gas from our coal and oil will yet be a factor in the production 
of this wonderful mineral. 

It has been said that the receipts of a lighting company are a better 
barometer of the times than any other business. The lighting business, 
like all other industries, has enjoyed a year of unparalleled prosperity. 
This is so much the case that enlarged capital has entered the field, in 
some places rates being increased, in others reduced, the service im- 
proved and capital guaranteed a fair return on its investment, so that it 
can safely be said that the lighting question on the Pacific Coast is now 
on amore satisfactory basis, both from the point of view of the owner 
and consumer, than ever before in its history. 

The sqcial relations formed by the meetings of this Association have 
assisted in this encouragement of capital so that the men at the helm 
and the men of capital are more closely united than ever before. The 
men who organized this Association were at the time of the organiza- 
tion hampered by a lack of concentrated effort. The association of 
capital has brought them together, so that there is a unity of action 
with all working for the one common purpose of manufacturing and 
selling our commodity at the lowest price consistent with its cost, and 
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which cost has been materially reduced by reason of this association of 
capital. To verify the foregoing, I wish to call to your attention the 
facts gathered in answer to my circular letter of last April. The record 
is not so complete as I would like it, only 26 companies having re- 
sponded. These reports show that the first works were built in 1858, 
and the last in 1902. The highest price per 1,000 at date of erection was 
$10, the lowest 52 cents per 1,000, the average for the 26 companies be- 
ing $5.16 per 1,000. The highest price to-day is $3 per 1,000 and the 
lowest 52 cents, the average being $1.52 per 1,000. Two other factors, 
however, enter into the development of our industry; namely, compe- 
tition and oil. The advent of electricity, generated as it was from cen- 
tral stations, proved to be an educator to managers of gas companies, 
so that when the energies generated in our mountains were transmitted 
by conductors to our doors we were prepared to treat them asa friend 
rather than a competitor. The result is that to-day gas and electricity 
go hand-in-hand, and we are no longer gas engineers and gas men but, 
as Past-President Britton remarked in his address 2 years ago, we are 
engineers of lighting and men in the lighting business. For reasons 
known to us all, electricity is fast gaining the ascendency for lighting 
purposes, so that the men in the lighting business are devising new 
avenues for the sale of gas in the shape of fuel and power. Such enor- 
mous strides in this direction have been taken that it is safe to say more 
gas is being sold to-day than would have been had electricity not be- 
come practicable for lighting purposes. The competition of solid fuel 
against fuel gas has brought out more engineering skill and business 
energy from members of our fraternity than any other event in the his- 
tory of lighting and fuel on this Coast. 

Improved apparatus reducing the cost of production, large extensions 
of our distributing systems, tending to increase our output, intelligent 
business management presenting our commodity to the public in a 
proper manner, are a few of the many things that have brought the gas 
industry to the prosperous condition it occupies to-day. 

The discovery of oil within easy reach is the other factor which has 
enabled us to successfully compete with solid fuels. It is useless for me 
at this time to dwell on the importance of this commodity. Its com- 
mercial and industrial value will be brought out later in the session. 

Municipal ownership is still being agitated in some sections, and in 
this connection I will give some data coming from properties owing 
their existence to gas and electric light commissions, and which have 
particular significance with reference to the agitation in favor of gas 
and electric light commissions on this Coast. The Board of Gas and 
Electric Light Commissioners of the State of Massachusetts exercises the 
control of capitalization and the rates for gas and electricity in that 
State, and governs the granting of franchises, guaranteeing existing 
companies returns on the capital invested. Public ownership controls 
3 gas and 15 electric plants. The average price of gas in these plants is 


48 cents per 1,000 higher than the average price of gas on which I have 


reports on this Coast. The average cost of electric street arc lighting is 
$75.60 on a moonlight schedule, and for all-night lighting $137.73 per 
lamp per year, while the charges for current range from 10 cents to 25 
cents. From reports received from the two gas plants operating under 
public ownership on this Coast I find that one charges 23 cents and the 
other 98 cents per 1,000 more than the average price of the private com- 
panies. With reference to one of these plants, its town is bonded for 
the purchase of the gas property, the same to be paid for by the profits 
from the sales of gas, thus compelling those who are in the minority, to 
wit, the gas consumers, to pay for the public utility, being an apt illus- 
tration of the defects in the theory of municipal ownership. 

I wish to emphasize the words of Past-President Britton, who said two 
years ago: ‘‘ There is one safe and sure remedy that can be applied to 
cities where it does not exist as a preventive, and that is the placing of 
all corporations on a footing where criticism cannot be made of their 
methods of earning interest on the moneys invested.” It is interesting 
to note that the policy is being carried out. Public ownership is still 
being agitated when it is a fact well known that the prices at present 
charged by local companies are lower than the cost of production would 
be to the municipalities which are agitating public ownership. 

The labor question has affected our industry in some sections as it has 
other industrial pursuits. In my judgment, the situation depends upon 
the old law of supply and demand. So long as the demand for labor 
remains greater than the supply, labor will demand and receive a hear- 
ing in turning the wheels of our industry. 

Like my predecessors, I have to report that the prepayment meter has 
not met with the favor on this Coast it has received in the Eastern States 
and in Europe. This would indicate that this meter is more adapted to 
larger centers of population. As far as my personal observation goes I 
have in mind a plant which had a larger proportion of prepayment 


meters in use than any other and the smallest consumption per meter 
than any other plant that has come under my notice. 

The question as to what is considered good business policy in the in- 
troduction of gas consuming appliances seems to have been settled by 
common consent, the custom being now yeneral to install at cost. 

The policy of having two meters, one for light and the other for fuel, 
is still a mooted question, and in my judgment will only be settled 
when we have reached that point in increased consumption when the 
cost of distribution will be so nearly alike that the difference will not 
pay for the additional installation. 

All questions Submitted to the Advisory Board have been promptly 
answered, and it is to be hoped that it will be more generally consulted 
as time goes on. The Board was created by the Association for the purpose 
of lending assistance to all who might require it. 

A question of great importance to my mind, and one of deep interest 
to those who are brought in close contact with Association matters, is 
the library. The Library Committee is to be commended for its energy 
and for its judgment displayed in the selection of some 180 volumes in 
addition to Gas Association Reports, bound JOURNALS and matters of 
general interest to our Association. The collection has been made 
within the last 2 years and is made up entirely of donations. The pub- 
lication of the Library Catalogue last March has stimulated interest in 
the library, but it has not reached the point of usefulness to the mem- 
bers in general that it should attain, as there are no funds available. 
Various ideas have been advanced to promote this very important mat- 
ter. The most feasible one seems to be the proposition of establishing 
headquarters for the Association with a librarian in charge. To pro 
mote this idea and assist our Treasurer, you will be called upon to vote 
on an amendment to the constitution and by-laws to establish Associa- 
tion memberships. The condition of our treasury shows that, as the 
membership now stands, all money received is absorbed to pay our 
fixed charges, leaving nothing for the library. It is doubtful if the 
plans thus far advanced will raise a sufficient amount to enable us to 
carry out our cherished idea. 

At our fifth annual meeting a resolution was introduced proposing to 
change our name and to form this body into a gas and electric light as- 
sociation. The resolution was promptly voted down. This was ata 
time when gas as an illuminant was being displaced by electricity. 
Gas as fuel was in its infancy. A majority of our members were gas 
men, with electricity as a competing power, and a certain amount of 
friction existed. Time has worked great changes in the personnel of 
this Association. As has been said, we are no longer gas engineers and 
gas men but engineers of lighting and men in the lighting business. 
Very few remain who are still competing with electricity, but on the 
contrary nearly all are selling it. For several years back we have had 
papers read at our meetings dealing exclusively with our ancient 
enemy. We now have prices so adjusted that gas is a strong com- 
petitor in the lighting field, and its use as a fuel is established beyond 
question. It has a future in the industries of the world both as a 
necessary commodity and asa money maker. It may be said that if a 
change were made the electrical interests would crowd the gas men 
out. The fight that we as gas men have put up for several years would 
tend to disprove this theory. We are all primarily gas men, and I be- 
lieve that if we should change to a gas and electric association, that the 
gas interests would receive all the prominence in our proceedings that 
their position in this industrial world and its relative commercial 
value with what might be termed its brother illuminant, would de- 
serve. As an Association we would become broader and would ex- 
pand our sphere of usefulness by the change, and be another source 
of revenue. 

I will not consume your time by giving a resume of the papers pre- 
pared for this meeting, except to say that they are all on live topics of 
interest to gas men, and as far as possible the wishes of the members in 
answer to my circular letter have been carried out in their preparation. 








High. Pressure Gas Distribution.’ 
_ocnailiiiaapnen 
By Mr. Joun A. BRITTON. 

When asked to prepare a paper Om high pressure gas distribution I 
complied, after very considerable urging, fully realizing, as results have 
proved, the utter futility of attempting to properly express in a paper, 
that would be short enough to be inieresting, any considerable portion 
of the data requisite to make the paper understandable. It is truly a 
subject of vast proportions, and of such magnitude not to be lightly 
treated or summarily dismissed; its ramifications into lines other than 
those ordinarily dealt with in low pressure gas distribution will admit 








1. Read at the 11th annual meeting, Pacific Coast Gas Association, San Francisco, July 
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of volumes being written. The question of what to eliminate from my 
effort has been a harder one to decide than the mere writing of it. After 
mature deliberation I have written on the subject entirely from the 
practical side, omitting all technical details or dissertations, so that the 
subject may be freely and fully discussed in its bearing on the every- 
day work of the ‘‘ man behind the gun.” 

Much has been written on the subject of flow of gases through pipes 
at different velocities, so that whatever I might write would be but a 
poor repetition; suffice it then to say that the variation of density with 
variation of pressure, due to the elasticity of gases, makes the determi- 
nation of the friction losses a most complicated matter. The variation 
in velocity of flow throughout the length of the lines results in a varia- 
tion in frictional resistance, and the loss of pressure in a unit distance 
is never the same at two points in the pipe. 

The economical point of horse power required in gas compression is a 
large factor in determining the utility installation, and in large plants 
designed for high pressure alone, this should be carefully considered. 

The only science that has not kept pace with the developments of the 
last century, and that has not taken advantage of the suggestions of 
allied sciences to improve and enlarge its scope of usefulness, is the 
science of the manufacture and distribution of artificial gases. While 
the sciences of electricity, telegraphy, mechanical and civil engineer- 
ing, and telephony, have moved with gigantic strides over the face of 
the earth, the improvements in the domain of gas science have been 
few and far between. From the destructive distillation of coal in re- 
torts externally heated, either by open furnaces or by the many types 
of regenerative, to the process of carbureted water gas, was a far cry, 
and to crude oil water gas still another, while in the mechanical and 
other devices covering manufacture and distribution few of any impor 
tance have been introduced in modification or improvement over those 
in use 40 years ago; the perfection of the use of oxide of iron in place 
of lime for purification and the inclined retort standing out strongly in 
relief. 

This condition of apathy may perhaps have been due to conditions ot 
supply and demand, but the fact presents itself that, until gas found a 
strong competitor, no especial progress was made for the improvement, 
either of the apparatus in manufacture or in the means of distribution. 
New processes made possible by the discovery of oil in Pennsylvania, 
in 1875, were derided, frowned upon and condemned; but finally, 
against the greatest of odds, these found their way into service. Those 
who came to scoff remained to pray, and the use of carbureted water 
gas, under the patents of T. S. C. Lowe, has become universal. 

In those good old days when ‘‘ Gas was King,” the engineer applied 
his time within his laboratory in attempting to discover new phases i 
the composition of his gases, and worked hard and long to extract froin 
the pound of oil or coal the greatest amount of salable gas, at the 
minimum cost of labor, but when the gas left the outlet of the holder 
it was, like a poor orphan, turned out to shift for itself. Skill aud 
science cared for it no more, and the complaint man, with pliers and 
tongs, was the only friend it had. Leaky mains and defective meters 
were tolerated so long as the price could be maintained and the manu- 
facturing results show well on paper. 

In 1884 electricity infused new life into the dolce far niente existence 
of the old time gas man. He woke one morning from his dream of 
peace, to find an active, strenuous little fellow in his field, whose sole 
ambition was to get next to the people, to show them the value of his 
article, and to point out its many uses. He buzzed and fumed all day, 
and dreamed of new schemes at night; was never satisfied with what 
he had done yesterday, but was determined to do a little better to-day: 
and, what is more, he did so. Then “Rip Van Winkle Gas” arose 
irom his mighty sleep, adjusted his spectacles, rubbed his eyes, ejacu- 
lated ** God bless me,” unbent the rusty hinges of his gas anatomy, and 
went valiantly to work. He found new uses for his product, awakened 
the interest of the public and of inventors, increased his output, gave as 
much and more attention to the sale of the product than he gave to its 
manufacture, and has proven himself not only a keen rival to elec- 
tricity, but in many’respects its master. The two have become fast 
friends and are lying down together as the scriptural lion and the 
lamb. 

To the timidity of the profession may be attributed the fact that even 
to-day high pressure gas distribution has not found favor with gas en- 
gineers, or it may be perhaps due to the old time disease of being will- 
ing to let well enough alone; for of a certainty the advances made in 
that departure from old time customs have been long enough in use to 
demonstrate without a doubt the entire feasibility of the plan. Natural 
gas has been transmitted and distributed for years over large areas of 





boilers, and now that gas appliances may be obtained for high pressure, 
there is no good reason why it should not be adopted whenever and 
wherever the occasion requires, if the engineer will cremate his old 
time hobby of leakage, and look for leakage where it generally belongs 
(and that is in the generating room) and not bolster up his manufactur- 
ing results at the expense of his distributing system. 

The purpose of this paper, which I promise you will be brief, will be 
to show how high pressure can be utilized. First, to save the laying of 
expensive mains; second, to bolster up low pressure in outlying dis- 
tricts; third, to transmit gas from district to district, using the gh 
pressure mains as step-down transformers. 

I shall not touch upon the question of high pressure gas transmission, 
except as an incident leading up to the main question of distribution. 
High pressure gas transmission has been known for many years and in 
practice with never failing results. In this connection the experience 
of the Oakland Gas, Light and Heat Company may not be without 
interest. 

In 1885 it was desired to force gas from the station of the Company, in 
Oakland, at the corner of First and Washington streets, to a holder in 
the city of Alameda, a distance by shortest route of 8,300 feet, across 
the estuary of San Antonio (a salt water creek), and discharge about 
4,000 cubic feet per hour into the holder, the method used for 5 years 
previously having been the exhaustion of gas at the holder from the 
mains laid from Oakland. The crossing of the estuary involved laying 
a submerged pipe 2$ inches in diameter, 265 feet long, toa depth of 28 
feet below high water, the pipe used for the rest of the distance, from 
the pump to the estuary and from the estuary to the holder being 4 
inches. The pump used was a type of rotary made by Wm. Foster, of 
Brooklyn, N. Y., similar to what has been used for pumping tar at the 
gas works. It had 8-inch connection and was 16 inches by 16 inches, 
making 90 revolutions per minute, and belt-driven from a 5-horse power 
steam engine. The following excerpt from the diary of Mr. Van Leer 
East!and, Superintendent at that time, gives these interesting details: 
‘The work was completed on the 28th of August, 1885, on which day 
the submerged pipe was lowered to the bottom of the creek on the line 
of Webster street drawbridge, commencing from the northern line 
of draw, thence running at an angle easterly to get around pier 
of draw of drawbridge, thence westerly to the southern end of draw. 
The pipe was 24 inches wrought, ordinary gas pipe in thickness. This 
was first painted with coal tar while the pipe was hot. It was then 
served with strips of cotton cloth that had first been saturated with coal 
tar, and wrapped so as to make the covering of cloth lap, and this again 
painted with asphaltum and coal tar. The joints were run together 
with sockets over which were placed cast iron sleeves 8 inches long, run 
with a solid joint of lead, and then treated in the same manner as the 
pipe. When completed the compressor, at 90 revolutions per minute 
and 10 pounds initial pressure, delivered at the holder 3,200 cubic feet 
per hour; pressure at holder, 2 inches.” 

This pipe remained in service over 8 years and was never renewed, 
excepting in cases where schooners going through the draw would 
drag their anchors and pull up the pipe. Such an emergency was pro- 
vided for by pipe running over the draw and connected to the main 
line by flexible joints and having a valve at either end. 

In 1893 this route was abandoned, and an 8-inch cast iron pipe laid 
through East Oakland across the estuary at ils eastern point, a distance 
of over 7 miles; the gas being pumped by an exhauster (or pressure 
blower) having a capacity of 500 cubic feet per miuute at 3 pounds. 
The pipe was laid under the bottom of the creek in a concrete tube, this 
being made possible owing to the Government*engineers shutting off 
the water from that point during their construction of rest piers fora 
drawbridge. 

It may be mentioned here that at no time has the candle power of the 
gas delivered in Alameda been lower than the recorded candle power 
in Oakland, and it has been noticeable that at no time in the past 18 
years has a complaint ever been received from the Alameda district of 
naphthaline, nor have the drips in the 27 miles of street mains in that 
city ever required pumping more than once in 2 or 3 years while the 
drips on the main pumping line require little or no attention, except 
where located on the line crossing over a waterway, the pipe being ex- 
posed at that point for about 1,000 feet to the action of the elements. 

This latter line has been operated at an initial pressure at the station 
of not to exceed 5 pounds, and at that pressure delivers 50,000 cubic 
feet per hour into the holder, and at 3 pounds initial pressure, deliver- 
ing 30,000 cubic feet per hour. The type of exhauster is that of the 
P. H. & F. M. Roots Co.’s make, with a capacity of 350 cubic feet per 
minute, with 1 pound initial pressure, Pressure at holder, 6 inches at 





territory, at pressures greater than are carried in modern types of steam 
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This line running through East Oakland gave rise to the first experi- 
ments of the writer with high pressure gas distribution—that section of 
the city, in 1897, developed a largely increased consumption. The 
main feeders were too small too meet the demand, and the pressure in 
the winter of 1896 had fallen, in the extreme portions of that district, to 
as low as ;°; inch. Plans were made to increase the size of the mains 
from the works, a distance of over 2 miles, at a cost of $12,000 to meet 
this demand, and to obviate this large outlay the writer conceived the 
idea of making the high pressure line a feeder to this district, and 
immediately took up the matter with Mr. S. F. Hayward, of the Con- 
nelly Iron Sponge and Governor Company, and after quite a lengthy 
correspondence, and a personal visit to New York, the Connelly people 
undertook the building of a balance governor to fit the requirements; 
one that would operate at 10 pounds on the inlet and distribute at 4 
inches on the outlet. This governor was installed in July, 1897, and 
has been in constant service ever since. It has never failed, operating 
as well with 3 inches on the inlet as it does with 10 pounds, which it is 
sometimes called upon to take care of. The result of this boost of pres- 
sure saved $11,000, and has taken care of the increased consumption in 
that district during the past 6 years, which amounts to an increase of 
300 per cent., besides feeding back through the main lines to Oakland 
proper, taking care of a district having 40 miles of mains with a daily 
consumption of 200,000 cubic feet, and serving 1,800 consumers. No- 
where along these lines has the pressure ever fallen below 3 inches 
The largest main in the district is 8-inch, while the majority wou!d not 
exceed 4 inches. The exhauster is run only during the time of peak 
loads, say for 3 hours each night (except when filling holder in 
Alameda). and the initial pressure at that time is rarely over 2 pounds. 
Connections to the governor are 8-inch, and the governor is located at 
or near the center of the greatest demand in the district supplied. 

There is another high pressure station upon this line, situated in the 
City of Alameda, operating under conditions similar to the one in East 
Oakland, which boosts the pressure in the eastern part of that city, the 
district being too far away from the holder to receive the benefit of its 
working pressure on account of small mains. There is also another 
station from this line in the easternmost portion of Oakland city, where 
a tap of 1-inch pipe connected from the pumping line gives volume and 
pressure sufficient to fully supply consumers 3 miles away, on a 4-inch 
line, the consumers numbering 120, the size of pipes into which the gas 
is forced being 4 inches. 

The foregoing is merely descriptive of a condition where a transmis- 
sion line is made effective for building up a low pressure district during 
hours of greatest consumption. 

Direct high pressure distribution presents difficulties which do not 
appertain to the system just described, but none that cannot easily be 
overcome, yet it is justified only where low pressure is not obtainable 
along the lines heretofore set forth. For direct high pressure, straight 
line compressors, either direct or belt-driven, may be used, and a pres- 
sure employed necessary for the size and length of mains to be laid. 
Where pressure of under 15 pounds is employed a preferable installa- 
tion would be a positive blower, on account of minimum expenditure 
of horse power per 1,000. The direct high pressure system can be ope- 
rated at from 1 pound to 100, but extreme care should be used in the 
laying of pipe. Wrought iron should be used where pressure above 10 
pounds is employed and individual governors placed upon such service. 
The Oakland Company has a line of direct high pressure in operation, 
being a main line running from Oakland to Berkeley, a distance of 7 
miles, along which line are consumers. An initial pressure at peak 
conditions of 24 pounds diminishes 3 miles from the station to 9 inches. 
The services on the first 3 miles are served by individual governors, 
and for the last 4 miles tin meters without governors are used. This 
line is all cast iron, and from 3 inches to 6 inches in diameter. Pump- 
ing is required all day and until 9 P.M. at varying pressure, from 15- 
inch water pressure to 2 pounds, depending upon load, the holder pres- 
sure of 6 inches at Oakland serving for the balance of the 24 hours. 
The end of the line is connected into the low pressure system of Berke- 
ley, which is tied into the low pressure system of Oakland. The high 
pressure and low pressure at Berkeley consist of 30 miles of mains, and 
serve 3,000 consumers with a daily consumption of about 200,000 cubic 
feet. No difficulty has been experienced in this service, either as to 
quality or quantity of gas supplied, and the same observations made, 
concerning freedom from stoppage on the first line, apply with equal 
force to this one. 

The inlet and outlet pipes to and from the exhauster or compressor 
should be large enough in area to contain enough gas to prevent a 
vacuum in the inlet, pressure being always desirable, and that as near 





tions which will follow from confining the gas under pressure in a small 
space near the compressor. These can be easily provided for, our cus- 
tom having been, where 8-1nch connections were made to the exhauster, 
to have the inlet and outlet of 20-inch pipe, for a distance commensurate 
with the supply and demand. There should be no dead ends to a high 
pressure line for obvious reasons. (Compression tanks should be used 
for the purpose of a steadiness of supply and as a reserve. 
be filled at extremes of pressure, and the service to the mains graduated 
in pressure as the demands require by suitable governors. Recording 
charts are indispensable at different points along the line for determining 
the pressure, and may be used with an electrical connection to the motor 
driving the exhauster for the governing of speed to meet conditions. 

I will now briefly illustrate with maps the possibilities of high pres- 
sure, leaving the matter of the installation of plant, laying of pipe, types 
of meters and governors for a future paper. 

1. As the only means of supply. 

2. As an auxiliary means of building up districts of low pressure. 

3. Used for both of above purposes. 

4. In transmission of gas from one storage plant to another. 

(On maps, A indicates high pressure lines, and B Jow pressure.) 

Under the first head, given a certain district to be supplied with either 
a known or assumed consumption, the first determination necessary is 
the carrying capacity of mains under given head, with due allowance 
being made for friction; second, the installation of steam or electric 
driven compressors or exhausters, depending upon pressure desired, and 
these should be in duplicate; third, compression tanks; fourth, indi- 
vidual governors. 

Assuming a daily output of, say, 80,000 cubic feet, with a peak load 
delivery of 15,000 feet per hour, an ideal installation would be a com- 
pressor having a capacity operated under 70 pounds of a delivery of gas 
into compression tanks, holding 30,000 cubic feet. These tanks could 
be built in series, superimposed. With suitable governors the discharge 
could be graduated to deliver upon mains at any desired pressure, and 
the tanks could be filled during hours of peak conditions, and would 
then contain sufficient gas to obviate the necessity of constant use of 
compressor. 

Under the second head, the high pressure mains may be laid toa 
point in the system where previous takings of pressure have indicated 
lowest point of good service at maximum hour of demand, and at that 
point a governor of sufficient capacity to give a normal pressure during 
the maximum hours should be installed. This method renders neces- 
sary the operation of the plant only during peak conditions, where 
pipes of the distributing system are of a normal size, and affords ample 
time for all necessary repairs. In small districts, having but one con- 
nection to high pressure line and desiring or needing additional pres- 
sure, no governor will be necessary, as a tap of small pipe connecting 
both systems will afford all of the gas required, and sensibly and 
efficiently build up pressure to any desired point, as well as carry the 
volume desired, all of this being predicated upon the fact that the low 
pressure district was originally piped for low pressure. 

Third, assuming a district already piped under low pressure, with a 
growth in outside limits impossible of service from holder pressure and 
existing main lines, a high pressure loop may be run, for connection 
into the low pressure system by means of district governors at certain 
desired points, and for further extensions along the line of demand un- 
der high pressure. All of the consumers on the high pressure line 
should be equipped with individual governors. This plan obviously 
requires the operation of the plant during the entire 24 hours of the 
day, and, therefore, there should be a duplicate set of compressors for 
safety, and also the installation of compression tanks. 

The fourth condition is old and needs no detailed explanation. All 
of the conditions herein described are in actual and suceessful use in 
the State of California. 

Much stress has been laid by the opponents of high pressure upon the 
extreme danger to life and property by its use. This may be answered 
by the statement that, in six years’ use of high pressure by the writer, 
varying from 1 pound to 10 powgds, introduced into over 3,500 houses, 
no accident has so far occurred, and there are members of the Associa- 
tion present to-day who will testify that the tapping of a high pressure 
main is attended with less danger than the tapping of a low pressure 
one, for the simple reason that the pressure of the escaping gas draws 
more air into the hole, and dissipates from its own pressure more rapid- 
ly the gas into the atmosphere, preventing, especially in gases of low 
specific gravity, the accumulation which makes the danger. 

In connection with high pressure, I venture to give an experience in 





as possible to the pressure of the holder from which the gas is drawn, 


Oakland in the matter of gas supply to a building, where the demands 


and the area of the outlet should be large enough to prevent the pulsa- 


These may 


RIB GAS NEON 


at 


LO ae a ERE OT 


ee 


2 woo 





* 
4 
it} 
| 
‘Hl 


7 


i ee | eS Oe 


~~ 


Be! 





— 





3 moericty 
pa ae as 


~ % 
ee 


Ss 


angie, 





a ee 


oo See 


Face see ay 


Bo. lS 





246 American Gas 





Light Zournai. Aug. 17, 1903. 








of the architect called for a 3-inch connection. Atan ordinary pressure 
of, say, 3 inches, this would have been inadequate. The dwelling being 
upon the line of a high pressure main, I insisted that the size was un- 
necessary, and finally, after guaranteeing the owner against any lack 
of supply, was permitted to make an inch tap, which gave more gas 
than they could possibly use. 

High pressure gas distribution has come to stay, and the writer 
prophesies that, taking into consideration the low cost of a distributing 
plant, and the freedom from the ills that the gas flesh is heir to under 
present conditions of low pressure supply, which are eliminated by 
high pressure, that the day is not far distant when it will take that 
place in the gas world where it deservedly belongs. 








Wrought Pipe.! 
ieesemaatiaailie 
By Mr. FRANKLIN RIFFLE. 
The age of steel is pre-eminently one of industrial economy. All 
methods of manufacture and operation are measured by the standard 
of efficiency. Any proposed system that can prove its ability material- 


John Russell’s method of buttwelding pipe was short-lived. It was soon 
supplanted by an improved process which consisted of drawing the pre- 
pared strip of metal, properly heated, through a circular die, thus weld- 
ing the entire tube at one operation. This is the method of manufactur- 
ing buttwelded pipe at the present day, although, of course, many 
economic improvements have been made since its introduction 75 years 
ago. The buttweld process involves the following operations: 

1. Clipping the corners of one end of astrip of metal, previously rolled 
to the required dimensions. 

2. Heating to a welding temperature in the welding furnace. 

8. Seizing the clipped end and drawing from the furnace with a pair 
of tongs, over which the operator throws a die or ‘‘ bell,” which drops 
into the bell holder; then connecting the handle of the tongs, by means 
of a ‘‘ hook” of special design, to a link of a moving chain which draws 
the strip through the “‘ bell,” thus welding it into pipe. 

4. Delivering toa moving table, on which the pipe partially cools. 

5. Feeding into sizing rolls, which shape and size to the required 
diameter. 

6. Passing through straightening rolls. 


ly to increase the efficiency of a dollar, or a day’s labor, or a pound of| 7- Delivering toa slow-motion shifting rack, and cooling. 
coal, is sure to receive prompt recognition. Taking the gas industry as| 8. Cutting off the ragged ends, and threading. 


an example, no sooner was it shown that, by the adoption of new 


9. Screwing on couplings. 


methods, the same volume of gas could be economically transmitted | 10. Testing by hydrostatic pressure. 
through a small pipe as through a large one under the old system, than With the development of steam engineering during the second quarter 
a number of pipe lines were projected for the transmission of gas in |0f the 19th century, came a demand for pipe of greater strength than 


communities where pipe lines of larger diameters would be unprofitable. 


the buttwelded pipe of that period. As the hand method of lapwelding 


Transmission of gas under high pressures is but the logical result of | W4S slow and expensive, the feasibility of making lapwelded pipe by 
the successful application of high pressure methods in the transmission |™achinery naturally occupied the attention of the more progressive pipe 
of water, steam and air. High pressures for natural gas have been|™anufacturers. After a lung period of experimenting, Messrs. Russell 
used for nearly, or quite, a quarter of a century, while it is barely 3 had the satisfaction of putting in successful operation, in 1835, the pro- 
years since the first important high pressure pipe line was laid for | CSS of lapwelding which (although somewhat modified and much im- 


transmitting artificial gas. But these 3 years have wrought wonders, 


proved) is used by the pipe mills of the present day. The operations are 


and during this brief period the new method has developed from the briefly as follows: 


experimental stage into an established system. 
As with high pressures for water, steam and air, wrought steel pipe, 


because of its high tensile strength, and its reliability, even when sub- 


1. Beveling the edges of a strip of metal of the required dimensions. 
2. Charging into the bending furnace. 
3. Drawing from the furnace at a red heat through a die and over a 


jected to sudden shocks or abnormal stresses, whether from within or |™#ndrel, thus rounding the metal and overlapping the edges. For 


without, has been universally adopted for high pressure gas pipe lines. 


pipes of large diameters it is necessary to use bending rolls, similar to 


This class of pipe, therefore, is now, more than ever before, attracting | those used in boiler shops. 

the attention of gas engineers, just as in the past it engaged the at-| 4: Charging into the welding furnace. 

tention of hydraulic and mechanical engineers, when they were called| >: Pushing from the furnace by means of a long rod, termed the 
upon to deal with higher pressures than were found practicable for cast |‘ PUshbar,” into the welding rolls. These rolls are grooved to corre- 


iron pipe. 


spond with the outside diameter of the pipe. A projectile-shaped man- 


Manufacture.—The development of the wrought pipe industry forms drel, held in position by a long bar, corresponds with the inside diameter 
one of the great industrial achievements of the nineteenth century. It|0f the pipe. As the pipe is drawn over the mandrel the rolls exert 


had its beginning about 100 years ago, when the introduction of illumi- 


sufficient pressure on the laps to weldthem. Each pipe as fast as welded 


nating gas in England created a demand for pipe, which was promptly is quickly disengaged by withdrawing the bar from the mandrel. 

met by the manufacturers of gun barrels. The close of the long wen The finishing operations are the same as in the buttweld process. 
between England and France left on the hands of manufacturers large The great essential in the manufacture of welded pipe is a properly 
stocks of this commodity. These were converted into gas pipes by designed welding furnace, in which the skelp can be brought to a uni- 


threading the large ends on the inside, and the small ends on the out- 


form welding temperature throughout its entire length. Next in im- 


side. They were easily connected by screwing the small end of one | Portance is the personal factor. It is one man’s business to see that the 


tube into the large end of another. 


skelp is heated precisely to the proper point before it is taken from the 


The gas pipes of 100 years ago were lapwelded by hand over a bar or furnace. If the temperature is below this point an imperfect weld re- 
mandrel. The process was slow and laborious. The several steps were sults, and if overheated the metal is burned or hardened. It is another 
as follows: 1. Preparing a strip of iron of the required width, thick-|™#n’s duty to inspect the pipe the moment it leaves the rolls, and to 
ness and length. 2. Scarfing the longitudinal edges. 3. Heating to decide instantly and correctly whether the weld is perfect or otherwise. 
the proper temperature for bending. 4. Bending or rounding over a If imperfect the pipe is returned to the welding furnace and is again 
mandrel until the scarfed edges lapped. 5. Heating in a forge, a few passed through the welding rolls. These are responsible positions, and 
inches at a time, to a welding temperature. 6. Slipping over a bar, |™€ who can fill them satisfactorily need not be out of employment. 


and then hammering the lapping edges until welded. 


Welded pipe is made as small as 4-inch inside diameter, and as large as 


The last two operations had to be repeated many times before the tube | 2” inches outside diameter. There is but one mill in the United States pre- 


was completed. 


pared to make the latter size. This mill (which is now arranging to 


The first decided advance in the manufacture of gas pipe was made in rebuild its entire plant at a cost of $10,000,000) contemplates making 
1825, when James Russell, a manufacturer of gas tubes and gun bar- pipe of 36 inches outside diameter as soon as the necessary equipment 
rels, discovered that a satisfactory weld could be made by butting and | ©” be installed. 
squeezing together the edges of a properly rounded and heated strip of The minimum thickness of metal used in making lapwelded pipe is 


iron. This was accomplished by means of a pair of semi-circular dies 


determined by the capacity of the tube to resist collapse when heated to 


J 


slightly smaller in circumference than the width of the metal. As in| the welding temperature. Standard casing and boiler tubes are close, 
the lapweld process, the buttwelded tube was made by alternately heat- if not quite, to the minimum thickness. 


ing and welding a few inches at a time. 


Lapwelding versus Buttwelding.—For many years the buttweld pro- 


Coincident with the invention of the buttweld process of making pipe, | CSS Of making pipe was confined to the very small sizes, 1}-inch being 
Mr. Russell introduced the screw socket or coupling. This was an im-| *he maximum. During recent years, however, the process has been 
portant step in the evolution of wrought pipe, since it permitted the extended to include larger sizes. At the present time it is the common 


sections to be made of uniform diameter from end to end. 





_ | practice among the pipe mills of the United States to make 3-inch pipe 
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lapweld process. This statement applies only to standard pipe, since 
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the lighter classes of tubular goods can be made only by lapwelding. 
The strength of a buttweld is dependent largely upon the thickness of | 
the metal, and it would seem that the thicknesses adopted for standard | 
pipe are very close to the minimum thicknesses that can be relied upon | 
to give good results. 

While it may be possible to make buttweld pipe larger than 8 inches 
in diameter, the cost would greatly exceed that of pipe made by the 
lapweld process, and, therefore, manufacturers have fixed upon 3- 
inch pipe as the maximum buttweld size, purely for economic reasons. 
The writer recently visited a mill where 3-inch standard pipe was being 
made by both processes, and was informed by the superintendent that 
there is no appreciable difference in the relative cost of manufacture 
for this particular size. 

The question is sometimes asked, ‘‘In what respect, if any, is lap- 
welded pipe superior 1o buttwelded pipe?” Manufacturers of exclu- 
sively buttweld sizes of pipe assert that buttwelded pipe stands the mill 
hydrostatic test as successfully as lapwelded pipe, which is perhaps 
true. The severer test of actual use, however, under varied conditions 
has established beyond a question the superiority of lapwelded pipe. 
Buttwelded pipe may give equally good service when the conditious at- 
tending its use are not unusual, but it should not be used for important 
pipe lines, if for no other reason than for its tendency to open at the 
weld when subjected to the excessive torsional or bending stresses 
which cannot be wholly eliminated in the work of laying, especially 
where tight joints are an important consideration. Therefore, because 
of its reliability for work of this character, manufacturers use only the 
lapweld process in making line pipe. 

Pipe Joints.—With reference to the manner of joining the lengths or 
sections, wrought pipe may be classified as follows: 

1. Screw joint pipe, having threaded ends, which usually screw into 
connecting sockets. 

2. Flange joint pipe, having flanges fastened to the ends by one of 
four general methods, viz.: (a) Shrunk on, then beaded and expanded; 
(b) screwed; (c) riveted; (d) welded. 

Cast iron for ordinary pressures, and cast steel for very high pres- 
sures are usually employed for (a), (b) and (ec), and forged steel for (d). 

Flanges are faced and grooved in a variety of ways, and many kinds 
of gaskets (such as paper, rubber, copper, asbestos, lead alloys, etc.) are 
used for making the joints tight. 

3. Lead Joint Pipe.—There are two well-known types of lead joints 
used for wrought pipe. 

(a) Converse lock joint, consisting of a cast iron hub, with a grooved 
socket at each end, into which fit two projecting rivets or nipples 
fastened on the ends of the pipe. After entering the hub the pipe is re- 


volved slightly, thus ‘‘ locking” the joint, the nipples preventing the | 


pipe from being pulled out of the hub. The joint is completed by pour- 
ing full of molten lead, which is afterwards caulked.. Each length of 


per cent. above or 5 per cent. below the nominal or table weights. 
Merchant pipe, however, such as manufacturers and jobbers carry in 
stock, is almost invariably under the nominal weight. The actual 
weight varies somewhat among the different mills, but usually lies be- 
tween the limits of 5 per cent and 10 per cent. below the table weight. 
Line pipe, drive pipe and tubing are full weight, subject to the “ per- 
missible variation” of the manufacturer. The same is true of extra 
strong and double extra strong pipe. 

Drive pipe is used chiefly in oil wells, and is designed to stand heavy 
driving. The ends, therefore, are turned in a lathe, in order that they 
may meet at the centers of the couplings to form a continuous column, 
which can be driven without damage to the threads. As tubing is 
used in wells for pump barrels it is both plugged and reamed to insure 
a smooth interior. 

The smaller sizes of double extra strong pipe are made by driving 
one piece of extra strong pipe inside of another. The larger sizes, how- 
ever, are made in the usual way. ; 

Standard casing is the lightest screw joint pipe that can be made. 
Casing which is made heavier than the standard is termed ‘‘ special” 
casing. The increased thickness reduces the interior diameter. Thus, 
the outside diameter of 5-inch standard casing is 5.25 inches, and the 
inside diameter is 4.95 inches. The nominal weight is 8.20 pounds per 
foot. Three ‘ special” weights of this size are made, weighing respec- 
tively 9.86, 12.80 and 15.88 pounds per foot. The corresponding inside 
diameters are 4.97, 4.75 and 4.65 inches, the outside diameter remain- 
ing unchanged. This arrangement permits the use of standard casing 
couplings and fittings for all the special weights of casing having the 
same nominal diameter. 

Oil well casing differs from irrigation casing in having longer and 
heavier couplings. It is also subjected at the mill to more rigid inspec- 
tion, as well as to a higher hydrostatic test. Casing is sometimes made 
to order with inserted joints, by expanding and threading the inside of 
one end and the outside of the other end. 

Flush joint casing is also used on rare occasions. This joint is made 
by removing with a lathe half the thickness of the shell from the out- 
side of the pipe at one end, and from the inside at the other end, and 
then cutting male and female threads on the respective ends. 

Pipe Threads.—Pipe threads are designated by the number of threads 
per inch. There are 22 sizes of standard pipe between }-inch and 12 
inches, inclusive. As the pitch of the standard pipe thread is approxi- 
mately the same as its depth, and as pipes of different diameters vary in 
thickness of shell, it is apparent that the same number of threads per 
inch cannot well be used for all sizes of pipe. However, only five 
different pitches are used for the 22 sizes and 21 thicknesses of standard 
pipe. 

Taking 4-inch standard pipe as an illustration, the standard thread 
has a pitch of 4 inch (8 threads per inch) and is 1.8 inches long. It con- 





pipe is shipped from the mill with a hubou one end. This form of joint 
has been widely used in all sections of the United States, and for 
strength and tightness is probably the best lead joint on the market. 

(b) Matheson joint, formed by expanding one end of each length to 
form a bell or socket, which is reinforced by shrinking on a steel band. 
A groove is cut around the outside of the spigot end. 

4. Special Joint Pipe.—Under this head may be mentioned the Dresser 
coupling, which is especially adapted for gas transmission lines. It 
consists of a cast iron, rubber-packed hub, which can be readily used to 
connect plain end pipes. The joints are made practically tight by means 
of bolts. A modified form of this joint, known as the Dresser insulated 
pipe coupling, has proven to be an excellent preventive of electrolytic 
corrosion. 

Screw Joint Pipe.—With reference to weight, or thickness of shell, 
screw joint pipe may be divided into four classes of standards: 

1. Embracing standard pipe, line pipe, drive pipe and tubing. 

2. Extra strong pipe. 

3. Double extra strong pipe. 

4, Casing. 

Taking the weight or thickness of Ciass 1 as a standard of com- 
parison, and representing it by 1, then extra strong pipe is approximate- 
ly 1,45, double extra strong pipe, 2,5, and standard casing ,;*;; or if 
standard casing is represented by 1, standard pipe is approximately 1}, 
extra strong pipe, 2}, and double extra strong pipe, 4%. In other 
words, standard pipe is nearly twice the thickness of standard casing, 
and about } the thickness of double extra strong pipe, of the same 
diameter. Classes 1, 2 and 3 have the same outside diameter. 

The standard pipe of commerce, commonly known as merchant pipe, 
is of lighter weight than standard weight or full weight pipe. Manu- 
facturers specify that the latter may have a permissible variation of 5 


sists of 8 perfect V-threads, then 2 threads that are perfect at the bottom 
| and slightly flattened on the top, and, finally, 4 imperfect threads, the 
last of whick is but little more than a scratch. This is often referred to 
_as a vanishing thread. Casing threads are considerably finer than 
| standard pipe threads; 4-inch casing, for example, having 14 threads 
per inch, 

The standard pipe thread has a taper of $ inch per foot. Drive pipe 
threads are practically straight. The threads on line pipe, tubing and 
casing have a taper of } inch per foot, and the coupling threads are cor- 
respondingly tapered from each end of the coupling to its center. The 
, threads of standard and drive pipe couplings are straight. Couplings 

for oil country tubular goods (drive pipe, line pipe, tubing and casing) 
and hydraulic pipe (extra and double extra strong) are recessed at the 
ends. 

When the pipes are properly screwed together the recessed ends of 
the couplings extend beyond the threads and fit snugly to the pipes, thus 
preventing any bending stresses from reaching the threads. By means 
of the taper threads on both the pipe and the coupling, a perfect con- 
tact is secured for every thread. These two features (the protective 
sleeve and taper threads) combine to form a joint of maximum strength 
and tightness. 

In threading pipes and coupfings the mills work closely to the 
standards for the several classes and diameters. Excepting the smaller 
sizes of merchant pipe it is customary among the best mills to screw a 
thread protector on the exposed thread of each length of pipe, especially 
for long-distance transportation. Quite a variety of thread protectors 
are in use, some made of light hoop iron, corrugated to fit the threads, 
and some of band iron; but for transportation across the Continent to 
the Pacific Coast only the heayy, half-coupling protector has proven 
satisfactory. 


| 
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The fact cannot be emphasized too strongly that approximately per- 
fect threads are a prime essential for making absolutely tight joints in 


Test No. 4.—The same test as Test No. 3 was applied to a piece of 2 
inch pipe and a standard coupling; but while screwing on the coupling 


a pipe line. Many leaky screw joints are due to a disregard of this | the tenth time the pipe broke inside the coupling. These tests demon 


fact. In cutting threads in the field, and even in pipe fitting shops, 
mill standards are too often ignored. In some cases the perfect threads 
are quite imperfect, while in other cases some are entirely lack- 
ing. Threads of this character are very liable to make troublesome 
joints. 

On the other hand, Mr. R. T. Crane, of Crane Co., Chicago, holds 
that pipe threads may be quite badly damaged without seriously im- 
pairing their efficiency. As an experiment, Mr. Crane ‘Took an 8-inch 
coupling and a piece of 8-inch pipe, and throughout the whole length 
of the bearing of the thread in the coupling and on the pipe made 
grooves such as are likely to occur when there is a defective weld. 
The grooves extended about half the depth of the thread, and were 
made an inch apart for the entire circumference of the pipe. The 
threads were flattened both on the pipe and in the coupling, excepting 
a mere speck in each. Also, to offset the broken thread feature of the 
question, three grooves were cut in the pipe } of an inch wide and the 
full depth of the thread. This coupling and piece of pipe were then 
screwed together, and tested to 500 pounds of air, at which pressure the 
joint was tight, demonstrating conclusively the stupidity of steam- 
fitters and engineers on this subject. * * * The amount of defect on 
the threads used in this test was at least 100 per cent. greater than 
0 for which the regular steamfitter or engineer will reject mate- 
rial.” 

The writer believes that Mr. Crane has over-estimated the value of 
this experiment. It is far from being conclusive. It proves only the 
possibility of making a tight joint with a thread that is far from being 
perfect. And while it may serve to show the unreasouableness of con- 
densing threads that are not quite up to the standard of excellence, it 
does not prove that damaged threads are always to be relied upon to 
make tight joints. This is especially true of a pipe line, for in the field 
there are no such facilities for effective work as Mr. Crane evidently 
had at hand when making his experiment. It is not an easy matter to 
lay a tight pipe line under the most favorable conditions, although the 
chances of success are unquestionably better when the threads are in 
perfect condition than when they are crudely cut or badly dam- 
aged. A 

The holding power or shearing strength of a screw joint is much 
greater than is generaJly supposed. When all the threads have the 
maximum contact (as in taper thread couplings) their combined strip- 
ping strength is several times the ultimate tensile strength of the shell 
of the pipe. This statement applies no less to the fine threads of casing 
than to the coarse threads of line pipe; but it does not apply to the ordi- 
nary straight thread couplings, such as are used on merchant pipe, since 
in practice the contact area of the threads is somewhat less than in taper 
thread couplings. 

Taking for illustration 2-inch line pipe, and assuming the threads to 
be in perfect contact, the total contact area approximates 5 square 
inches, while the metal area of the pipe is 1.07 square inches. Assum- 
ing the tensile strength of the metal to be 60,000 pounds, and the shear- 
ing strength to be 45,000 pounds per square inch, then the ultimate 
tensile strength of the pipe is 64,200 pounds, while the stripping strength 
of the joint is 225,000 pounds. This leaves a wide margin of safety for 
straight thread couplings, imperfect threads or carelessness in making 

the joints. 

The writer is indebted to a representative of a leading pipe mill for 
the following description of a series of tests that were made for the pur- 
pose of determining the relative strength of taper thread line pipe 
couplings, and standard, or straight thread, couplings: 


strate that, by using taper-thread couplings, the joints can be made 
stronger than the shell of the pipe, while joints made of standard o 
straight-thread couplings are the weak portions of a pipe line. 
Steel Pipe versus Wrought Iron Pipe.—The crowning achievement 
of the pipe industry has been the successful use of steel in the manufac- 
ture of wrought pipe. This innovation, by one of the leading pipe 
mills in the early eighties, met with a storm of opposition, not onl) 
from rival mills but from engineers as well. 
It was represented that a perfect weld could not be made with steel, 
that steel pipe could not be threaded, and that it was even more unre- 
liable and treacherous when under pressure than cast iron pipe. As 
late as 10 years ago many engineers refused to accept steel pipe asa 
substitute for wrought iron pipe, although manufacturers were pre 
pared then as now to prove its superiority. Since then engineers have 
so universally adapted themselves to the new conditions, that when an 
occasional non-conformist specifies wrought iron pipe in preference to 
steel, it is assumed that he has not kept pace with the wonderful pro- 
gress that has been made in the manufacture of steel tubular goods 
during the last decade. At the present time manufacturers are pro- 
ducing a uniform quality of steel for pipe, that for maileability, ductility 
and weldability cannot be excelled by the more expensive product of 
the puddling furnace, while for tensile strength it is vastly superior to 
the highest grades of iron. 
Many persons are deceived by the high sounding phrase, ** guaranteed 
wrought iron pipe.” This class of pipe is seldom made of puddled iron. 
On the contrary, it is oftener made of re-rolled scrap, which contains a 
varying percentage of steel. If anyoue desires to satisfy himself re 
garding the sort of product that results from re-rolling a mixture of 
iron and steel scrap, such as is collected by junk dealers, let him in- 
spect the fracture of an average bar of so-called “‘ refined” iron. He 
will probably discover that a considerable portion of the area is crystal- 
line in structure, and that the steel crystals and iron fiber haverlittle or 
no affinity. The same character of material is largely used in the 
manufacture of the ‘‘ guaranteed wrought iron pipe ” that is sold to the 
unsophisticated, at a price approximately 10 per cent. higher than that 
of the best quality of steel pipe. 
In 1897, Prof Henry M. Howe, an eminent authority on the. metal- 
lurgy of steel, made a series of experiments for the purpose of deter- 
mining the relative bursting strength, tensile strength and frictional 
resistance of wrought iron and steel pipe. The information derived 
from these experiments is probably the most reliable and conclusive that 
has ever been compiled relative to the comparative merits of iron and 
steel pipe. 
Three classes of wrought iron and steel pipe were selected; viz., 2-inch 
line pipe, 2-inch tubing and 5§-inch casing. The wrought iron pipes 
were obtained from three manufacturers of good reputation, while the 
steel pipes were provided by the manufacturer who engaged Prof. Howe 
to make the experiments. Neither the wrought iron nor the steel pipes 
were made especially for these tests. In his report Prof. Howe states 
that he selected the 2-inch steel tubing from a large pile at the shipping 
platform of the mill, and the 2-inch steel line pipe from two large piles 
at the storehouse, each about 12 feet high and 60 pipes wide. The 5§- 
inch steel casing was selected partly from a pile at the shipping plat- 
form, partly from another pile at the mill, and partly as it came from 
the welding rolls. Prof. Howe took the additional precaution to mark 
each pipe selected with his private stamp. . 

Bursting Tests.—The pipes which were selected for the bursting tests 
were provided with welded heads, after which they were subjected to 


Test No. 1.—A piece of 2-inch standard pipe was screwed into a line | hydrostatic pressure until they burst, the bursting pressures being de- 


pipe coupling, and when subjected to a tensile strain broke some dis- 


termined by a gauge. The highest pressure available was 6,000 pounds 


tance from the coupling at 65,000 pounds, equivalent to about 60,500 | Per Square inch. All of the wrought iron pipes burst below this pres- 
pounds per square inch of metal area. After this test all the pipe and | SUT, while approximately two-thirds of the 2-inch steel tubing, and one 


coupling threads were found to be in perfect condition. 


Test No. 2.—A piece of 2-inch standard pipe (cut f : 
length as the piece used in Test No. 1) was bee arsed pore ——— 
coupling. It broke in the socket under a tensile strain of 37,000 
pounds. This test was repeated, with the result that the pipe was re Pip 
pulled out of the socket by stripping the few threads that were in 


third of the 2-inch line pipes successfully resisted the maximum pressure. 
The following table shows in condensed form the average results of the 


Bursting Tests by Hydrostatic Pressure. 
Bursting Pressure, Lbs. per Square Inch. 
2-i -inch 55¢-inch 
Line Pipe. Tubing. Casing. 


ecmtact. Wrought iron, min...........-..-2.eeeees 1,000 3,300 250 
i : : = RUNES. Ssh a pdaeh Gagne es ee ween 2,300 5,150 1,450 

k Test No. 3.—A 2-inch line pipe coupling was screwed on a piece of | Wrought iron, max............-+++eee00: 4,000 5,000 1,400 
pipe by machinery, and the coupling then taken off. This operation f ee 66k nenenneetanasne 6,000 6,000 2,750 
was repeated 160 times, after which an examination showed that all the | Wrought iron, average of all pipes tested. .2,918 4,106 931 


pipe and coupling threads were in as good condition as before the test. 





Steel, average of all pipes tested........... 4,733 5,800 2,038 
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A comparison of the average results shows that the steel pipes ex- 
celled the wrought iron pipes by 62 per cent. in the line pipe, 41 per 
cent. in the tubing, and 119 per cent. in the casing. 

Tensile Tests.—For making the tensile tests short pieces were cut 
from certain of the steel and wrought iron pipes. These were accurate- 
ly threaded and fitted with special extra heavy couplings They were 
then pulled lengthwise in a tensile testing machine until they tore in 
two. -The stress was noted, and reduced to pounds per square inch of 
metal area. The average results are shown in tabulated form as follows: 


Tensile Tests, Tensile Strength, Pounds 
—~Per Square Inch of Net Section.-— 
2-Inch 2-Inch §£5¢-Inch 
Line Pipe. Tubing. (Casing 
Wrought iron, min 


bide state peice ns . 43,107 47,244 47,312 
Ty Oe ce Me 63,025 60,370 75,931 
Wrought iron, max ............ Beaeniec ere 53,809 55,074 61,309 
i MBE ln. «rig Shae ee eae .. 67,586 66,495 91,591 
Wrought iron. Average of all pipes tested.50,002 51,852 54,311 
Steel. Average of all pipes tested.......... 65,999 63,057 82,355 


The table shows that the steel pipes excelled the wrought iron 
pipes by the following percentages: Line pipe, 32; tubing, 22; cas- 
ing, 52. 

Friction Tests,—Without going into details it may be stated briefly 
that the friction tests showed that the steel pipes offered less resistance 
to the flow of water than wrought iron. To quote Prof. Howe, ‘‘ For a 
given initial pressure the final pressure is here about 6 per cent. greater 
in case of steel than in that of wrought iron.” The concluding sentence 
of Prof. Howe’s report relative to the above series of tests is as 
follows: 


‘*To sum up, the steel pipes excel the wrought iron very greatly in 
bursting strength, very considerably in tensile strength, and somewhat 
in offering less frictional resistance to the flow of water.” 


Threading Steel Pipe.—The most common complaint against steel 
pipe is that it is more difficult to thread than wrought iron. This 
difficulty can be usually traced to the use of old, worn-out threading 
tools. Steel pipe is well threaded at the various pipe mills, and is 
equally well threaded in the best pipe fitting shops. In fact no pipe 
fitter or pipe layer need have the slightest difficulty with threading 
steel pipe, if he will take the precaution to provide himself with up-to- 
date threading tools, and then keep them in good repair. 

Corrosion.—Another objection that is sometimes urged against steel 
pipe is that it corrodes much more rapidly than wrought iron. Of late 
years this objection has been shown to be based on prejudice rather than 
fact. 

The writer is frequently told that wrought iron pipe is much more 
durable than steel; but when he attempts to get at the facts his inform- 
ants invariably fail to furnish any satisfactory evidence in support of 
their extravagant claims. A mine superintendent recently made the 
astonishing statement that he knew by experience that wrought iron 
pipe will last fully twice as long as steel pipe. A brief cross-examina- 
tion developed the fact that he had used some light sheet iron pipe some 
20 years ago in the State of Nevada, and had later used sheet steel pipe 
in California. He could not remember whether the thickness of metal 
was the same in both cases or not, and had no knowledge of the chem- 
ical properties of the water and soil of the two localities. All that he 
knew was that the iron pipe lasted twice as long as the steel. 

As early as 1895, Prof. Howe, in a paper entitled ‘‘ Relative Corrosion 
of Wrought Iron and Steel,” summed up his analysis of a considerable 
number of experiments made by himself and other investigators in the 
following language: ‘‘It is misleading to say either that normal low 
carbon steel corrodes more or that it corrodes less than wrought iron, 
since the irrelative corrosion varies with theinclosing medium. I think 
we have every strong reason to believe that such steel when carefully 
made resists corrosion in fresh water as well as wrought iron: in cold 
sea water, at least nearly as well as wrought iron; and in acidulated 
water better than wrought iron.” Five years later Prof. Howe pub- 
lished the results of a series of experiments in which he exposed a num- 
ber of plates of wrought iron, steel and nickel steel, 4 inch thick, to the 
action of sea water, river water and the weather, for two periods of one 
year each. The results are summed up in the following table: 


Corrosive Tests. 


Sea Water. Fresh Water. Weather, Average. 


Wrought iron........ ee 100 100 100 
eee vidavieke 94 103 103 
3 per cent., nickel steel... 83 80 67 77 
26 = x5 Oa a aae 32 30 31 








This table practically confirms Prof. Howe’s statement of 1895, and 
should go far toward convincing anyone open to conviction that the 
difference in the rate of corrosion between iron and steel is hardly ap- 
preciable, and that wrought iron possesses no advantage over steel in 
this respect. 

No matter whether we use wrought iron or steel pipe corrosion is a 
factor that cannot be ignored. Its rapidity of action depends to a very 
great extent on the chemical properties of the soil in which the pipe is 
laid. In some soils of California light riveted pipe coated with 
asphaltum has done good service as water mains for 25 or 30 years, 
while in other soils the same classes of pipe have lasted less than as 
many months. How best to protect iron and steel pipe from corrosion 
has long been a problem that has given rise to much research and ex- 
periment. More than 30 years ago the manufacturers of light riveted 
pipe in California realized that the success of this class of pipe de- 
pended upon the application of a satisfactory preservative coating. 
Judging from riveted pipes that were recently taken up in Oakland, 
after having been in the ground since the early seventies, it was custom- 
ary in those days to apply the asphalt coating very generously and 
with great care. Since the manufacturers of riveted pipe, refiners of 
asphaltum, and engineers, have devoted much time and thought to this 
all important subject, and at the present day the coating of steel pipe 
with asphaltum is probably better understood in California than any- 
where else in the world. It is possible to purchase in this market as 
phalt preparations for coating pipe that will give excellent results if 
properly used. And here it should be emphasized that, in coating pipe 
with asphaltum, experience, good judgment and thoroughness are the 
prerequisites of success. Probably 90 per cent. of the failures of as 
phalt coating to preserve pipe from corrosion is due to the absence of 
one or all of these important qualifications. In view of the importance 
of the subject the following points are suggested regarding the coating 
of pipe with asphaltum: 


1. The pipe should be thoroughly cleaned. Every particle of rust 
and as much of the mill scale as possible should be ‘removed. 


2. The asphalt bath should be brought to a temperature of 300° F.: 


Its proper consistency may be determined by dipping in the mixture a 
strip of thin steel and then withdrawing and plunging into cold water. 
If after this treatment the coating is soft and sticky the mixture con- 
tains too large a proportion of the fluxing or liquid grade of asphalt, 
and if in bending the strip the coating shows a tendency to crack and 
flake off there is an excess of the solid grade. 

3. The pipe should be left in the bath until it has had sufficient time 
to attain the same temperature as the asphaltum. For the heavy types 
of welded pipe it would be advisable to heat each pipe to the same tem- 
perature as the bath before immersing. 

4. Asa thick coating of asphaltum affords more thorough protection 
than a thin coating, two dippings are recommended, in which case the 
first coating should be allowed to harden before re-dipping. 

5. Pipe should be coated in the vicinity of the laying. Under no cir- 
cumstances should it be dipped before leaving the mill, except as a pre- 
caution against rusting en route, in which case it should be re-dipped at 
destination. After the pipes receive their final coat the greatest care 
should be exercised to prevent abrasion, both in distributing along the 
trench and inJaying. Asa final precaution every pipe should be rigidly 
inspected for abrasions, and wherever exposed tke metal should be given 
two coats of some reputable brand of asphalt paint. 


The Sabin pipe coating (‘‘ a varnish enamel which 1s baked on at about 
400° F.,”) has been used during the past 10 years on several important 
steel pipe lines of large diameter with excellent results. This process, 
however, requires an expensive plant, and for that reason is used only 
in connection with large and important undertakings. 

The galvanizing and kalamein processes consist of immersing the 
pipe in a molten alloy, of which zinc is the chief ingredient in the 
former process, and tin in the latter. 

Anyone of the coatings mentioned, if properly applied, will add very 
materially to the life of steel pipe. But no known preservative, metal- 
lic or varnish, can be relied upon to successfully protect steel pipe from 
corrosion under all conditions of*soil and water. Chemists may some 
day discover a universal remedy that will prove inexpensive and 
efficacious, but until then we must do the best we can with the methods 
now in vogue. 

Specifications.—Engineers sometimes prepare elaborate specifications 
for pipe without stopping to consider if they are practicable. So far as 
the quality of the material and the details of manufacture are con- 
cerned, it is always advisable to conform to the practice of the best pipe 
mills, All grades of steel, for example, are not equally weldable; 
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Therefore it would be a waste of time to specify steel that could not be | 
welded. 

It is always a good plan to obtain from some reputable mill 
such specifications as are best adapted to the work in hand. Arrange- 
ments can then be made to have the pipe made in accordance with 
these specifications under the supervision of a competent inspec 
lor. 

So far as testing the pipe at the mill is concerned the standard hydro- 
Static tests for the several classes of pipe will answer, unless extra- 


ordinary working pressures are contemplated. The standard tests are 
as follows: 


Standard, extra strong and double extra strong pipe— 


2-inch and smaller.......... 300 pounds per square inch. 

2$-inch and larger........... 500“ sy = . 
Line piping — 

6-inch and smaller...... ... 1600 . ** “3 As eS 

7-inch to 12-inch ........... 800“ 2 " $3 


Tubing— 2,000 ** 
Irrigation casing— 
5§-inch and smaller 


SS 300 * “ “ 6 
Oil well casing— 

58-inch and smaller......... 600 * a ss ‘6 

wc wekaws 500‘ s “ “ 


Unless otherwise specified the several classes of pipe are tested at the 
mill to the above pressures. Arrangemenis can always be made for 
special tests when the pipe is to be used under high pressures. In 
no case should the mill test be less than 14 times the static pres- 
sure, 

Specifications for Merchant Pipe.—The following specifications are 
sufficient to secure a good quality of merchant pipe at the ruling mar- 
ket price. Pipe to be made of good, ductile metal of uniform quality, 
and to be straight and smooth. Threads to be clean cut in accordance 
with manufacturers’ standard. Couplings to be well screwed on. 
Jointers not to exceed 8 per cent. of the total number of lengths. All 
pipe to be subjected to the standard hydrostatic test before leaving the 
mill. 

Specifications for Line Pipe.—Pipe to be made of steel of tough, duc- 
tile and uniform quality. Each length to be fitted witha full weight line 
pipe coupling, the ends of which shall be recessed. The threads of the 
coupling to taper uniformly from both ends to the center. A half 
coupling thread protector to be securely screwed on to the exposed end 
of each length of pipe. None of the pipe to vary more than 5 per cent 
above or 5 per cent. below the standard weights. Jointers not to exceed 
6 per cent. of the total number of lengths. Each length of pipe to be 
tested at the mill to a specified hydrostatic pressure. 

If the pipe is for a high working pressure it would be advisable to 
specify the physical properties of the material. 

Manufacturers’ Limit of Guarantee.—Pipe manufacturers are usual- 
ly willing to replace pipes that are clearly defective, but under no cir- 
cumstances will they assume responsibility for damages, beyond the 
price of the pipe. Pipes are used for such a multiplicity of purposes and 
under such a variety of conditions, that manufacturers have been com- 
pelled, as a protective measure, to adopt the rule that ‘t No charges for 
labor, or expenses required to repair defective goods, or occasioned by 
them, will be allowed.” 

The necessity for the adoption of such a rule suggests the fact that 
serious failures now and then occur in the use of pipe. Such failures, 
however, are rare, and their occurrence can be made exceedingly im- 
probable if they cannot entirely be prevented, by employing at the out- 
set the services of a competent engineer; one who knows how to secure 
at a minimum cost the pipe best adapted to the requirements. 

In conclusion the writer takes pleasure in acknowledging his in- 
debtedness to Mr. Chas. M. Woods, Manager of Sales, and Mr. Thos. 
W. Brooks, Assistant Manager of Sales, of the National Tube Com- 
pany, for the Pacific Coast, for having placed at his disposal certain 
records of tests made by the National Tube Company, of which he has 
freely availed himself in preparing this paper. 








Mr, GrorGE E. Harris, who is well-known in the gas trade from his 
10 years’ association with the firm of George M. Clark & Co., of 
Chicago, and who has more recently been Superintendent of the plant 
of the Marshall (Mich.) Gas Company, will travel in the interest of the 
Humphrey light, representing the General Gas Light Company, of 
Kalamazoo, Mich., in the Eastern States and Canada. 











The Back Filling of Trenches. 
SF —— 


By Mr. W. F. Raymonp, Indianapolis, Ind. 


There is no work connected with public improvements that has a 
more important bearing on the durability of pavements than the back 
filling of trenches, and it is surprising how few men understand the 
proper way of re-filling a trench. There are, of course, many soils to 
cope with, but each must be treated on the same general principle; 7.e., 
to fill all the voids, that in every case all the particles may be as close 
together and as tightly compacted as possible. 

Let us suppose the case of an 8-foot trench, in which a 12-inch sewer 
pipe has just been laid, the soil being all gravel. In the first place the 
pipe should be well bedded on the sides, the filling material used here 
should be the finest available and thoroughly tamped with railroad tie 
tampers, or those of similar structure of iron. Then cover over the 
pipe about 6 inches and turn on the hose or wet by pall. Great care 
must be exercised with the water and no more should be used under 
any circumstances than will seep away, aided, however, by the use of 
bars to make holes through the filling, going down to the trench's 
grade on each side of the pipe. Again put in some 6 or 8 inches of fill- 
ing and again put on all the water it will take. Then put on 3 or 4 
inches of loose, dry material and have some 18 or 20 men with iron 
tampers line up in the trench and hit hard, the first 2 tamping along 
the walls of the trench, the others following, with orders to vary their 
courses. Three or four men shoveling into a trench are enough to 
keep the number of tampers mentioned going, but the stretches back 
filled at one time should not exceed 200 feet. 

This operation of filling in 6 or 8 inches of material with good use of 
water, followed by 3 or 4 inches of fine, dry material with heavy tamp- 
ing, should be repeaved until within 3 or 4 inches of the strect grade, 
where, after a thorough tamping—the filling already in the trench 
having been well moistened, not soaked—some coarse material is spr ~4 
over it, followed by fine material heaped up about 4 or 5 inches abov,. 
the street grade. The last should be raked, pulling the coarser material 
under all the time. After crowning up, a heavy tamping should fol- 
low and the edges should be cleaned, after which all should be 
sprinkled. No trench so filled will be found to sink or settle below 
grade, and the cost will be found to be less than usual, all things con- 
sidered, provided the force is well organized and well handled. After 
a week or 10 daysa heavy roller will put the trench to grade (level) 
and it will hold forever. 

With ordinary earth (loam) filling the process of back filling will be 
identical, but usually the surface course will be of stone or gravel as 
found in the street. In such cases the raking for this last course will 
be very important and must be done with great care. 

With clay quite a different proposition confronts us. If the clay be 
dry it should be bedded round the pipe, conduit or arch just as desig- 
nated for gravel. Then should come a covering of the pipe and the 
tampers Should be put to work, the clay having first been leveled in the 
trench. After thoroughly tamping, the water should be copiously 
used, but not in sufficient quantity to cause ‘“‘sponginess.” After the 
first wetting another course of clay of 8 or 10 inches, then tampers, then 
water and so on until the trench ié filled to within 4 or 5 inches of the 
top. Here a heavy wetting is given and the bars are used to make 
holes to allow the water to permeate thoroughly through the new back 
fill. The top course should be done in the same manner as described 
for gravel, though if naught but clay is at hand use only the finest, 
tamp it thoroughly and do not wet save for a light sprinkling to bond 
the material together. 

The clay, if heavy, should never be puddled (a term used to designate 
a heavy soaking with water) for the reason that the water will go 
rapidly to the bottom of the trench and is sure to cause spongy, soggy 
places. Whenever or wherever the condition of sponginess is found, 
especially in a trench through a street which is to be immediately im- 
proved, the entire mass of spongy material should be removed, and 
good, clean gravel or broken stone used in its stead and thoroughly 
rammed in courses. 

In all cases where the soil is mixed, say, gravel, clay and sand, or 
sand and loam and elay, the finest and driest loam should be put first 
in the trench, round the pipe and wet, the clay should come second in 
all cases, then the sand. Or if gravel is found in the combination of 
material start and finish with gravel. In case sand and not gravel is 
found, after the sand has been put on the clay a good wetting and 
plenty of bar work will fill all voids, then in the last few inches a mix- 
ture of the finest clay and sand, moistened a little, will afford a good 
wearing surface for such material. 
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Good judgment must at all times be exercised in separating the 
various kinds of material which come out of a trench while excavat- 
ing. Great care must also be exercised in putting the material back 
in proper sequence, that the most compact fill may be obtained for 
the least Jabor and cost. 

Many will contend that the tampers are unnecessary and expensive, 
and that water, and plenty of it, will do more than can be accomplished 
by 40 tampers per 1,000 feet of trench. To all such the assertion is 
made that with a force of 40 men not less than one-quarter of a mile of 
trench a day should be back fiilled, and done in such a way as will pre- 
clude all possibility of settling or sinking, conditions adding to ‘‘ after- 
cost” and maintenance. 

Wherever stone are found they must be used far enough up in the 
trench to avoid any chance of damaging pipe, conduit orarch. Fine 
material must cover the stone and such fine material must be well 
watered aud worked with the bars. The bar work is far more impor- 
tant than it seems and must be well done for successful non-settling 
back fills. 

Whenever back filling material has become thoroughly soaked by 
rains, special care must be taken to have coarse and fine material mixed 
while being shoveled into the trench, as the voids are thus best filled 
under such conditions. The chief compression in these cases comes 
from the tampers, and to avoid “ picking up” (sticking) a little gravel 
or sand is used to good advantage under the tampers. In back filling 
a trench where naught but wet clay is found, perhaps the most difficult 
back filling proposition is encountered. Too much water will surely 
cause sponginess, too little will leave many voids and the trench must 
needs settle, so what is the best course to pursue? Fill in with the clay 
a few inches only at a time, cut it down with shovels or spades, have it 
thoroughly tamped and repeat until filled, after which a judicious 
amount of water with bar work, the top course if possible being de- 
layed for a day or two. 

When return buckets are used in trench work no system of back fill- 
ing is more satisfactory and efficient than leveling the material a little 
and applying water through a hose, with good use of bars added; in 
this case, also, the last 3 or 4 inches should be treated as described for 
loam or gravel. In all very wide deep trenches where sheathing is 
used no system can be employed which will prove more satisfactory 
than thoroughly wetting and tamping, using as much fine filling as is 
possible to find, but the point cannot be too strongly emphasized that 
too much water is worse than none, so a clever man of good judgment 
should be chosen to officiate with the hydrant and hose. 

The writer has seen many miles of trench over a conduit, through all 
kinds of digging, rock, loam, clay, sand and gravel, which have been 
back filled as described above, and not one foot ever settled an inch be- 
low the street grade, save some 300 feet, which was filled with lumpy 
frozen loam in zero weather. Back filling is much negiected and far 
too carelessly done in almost all cities and towns; as a consequence 
many low spots and depressed, defective pavements are found in 
streets, 








Engineering English.' 
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By Mr. T. J. JOHNSTON. 


This paper is a corollary of the discussion at Great Barrington last 
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and even university graduates. Men who have attained eminence in 
particular branches of study often seem incapable of expressing their 
thoughts in any proper way. Their English is inexact, clumsy and in- 
consequent. Clear expression seems to me to be the legitimate outcome 
of clear thinking, and the neglect of those early studies which enable 
oue to express himself clearly and forcibly is a fault which can only be 
remedied by long years of mortification and hard labor.” 

I also cite the address of Prof. John Perry to which Mr. Mailloux re- 
ferred in the Great Barrington discussion: 


‘*Only one subject—Latin—is really educational in ourschools. Ido 
not mean that the average boy reads any Latin author after he leaves 
school or knows any Latin at all 10 years after he leaves school. 
I do not mean that his Latin helps him even slightly in learn- 
ing any modern language, for he is always found to be ludicrously 
ignorant of French or German, even after an elaborate course of in- 
struction in these languages. I do not mean that his Latin helps him 
in studying English, for he can hardly write a sentence without error. 
I do not mean that it makes him fond of literature, for of ancient 
literature or history he never has any knowledge except that Caesar 
wrote a book for the third form, and on English literature his mind isa 
eank. * * * 

‘*T ask for a return to simplicity of system. English (the King’s 
English; I exclude Johnsonese) is probably the richest, the most com- 
plex language, the one most worthy of philologic study; English litera- 
ture is certainly more valuable than any ancient or modern literature 
of any other country, yet admiration for it among learned Englishmen 
is wonderfully mixed with patronage and even contempt. 

‘Well equipped schools of applied science are getting to be numer- 
ous, but I am sorry to say_that only a few of the men who leave them 
every year are really likely to become good engineers. The most im- 
portant reason for this is that the students who enter them come usually 
from the public schools; they cannot write English; they know nothing 
of English subjects; they do not care to read anything except the sport- 
ing news in the daily papers; they cannot compute; they know nothing 
of natural sc‘ence: in fact, they are quite deficient in that kind of gen- 
eral education which every man ought to have.” 

I do not mean by this criticism that engineers should spend long 
periods in learning the grammatical and rhetorical construction of the 
language; but I do mean that English composition should be kept up 
in engineering schools and that engineers should be drilled in the use of 
English until they can express with entire accuracy the meanings which 
they so often commit to formulw#. Pick up any engineering article, and 
one may rarely read a page without some blunder appearing which 
spoils the sense either by not saying what the engineer meansor by say- 
ing what he does not mean. 

‘* Have something to say, and say it,” was the Duke of Wellington’s 
theory of style. Huxley’s was ‘‘tosay that which has to be said in such 
language that you can stand cross-examination on each word.” This is 
the secret of his lucidity. 

To show how far from the criteria of style of either the ‘‘ Lron Duke ” 
or Mr. Huxley our engineers are, I quote a few examples of engineering 
English: P 

‘* Generator dissembled.” 

‘* More customers, cheaper the cost of production.” 

‘‘Formerly the slag of steel works was considered purely a dead 


summer, and refers to only one subject which should be included in the | waste, but some few years ago its valuable fertilizing value was dis- 


curriculum of an engineering education, that is, the English language. 


covered, and now this formerly valueless waste is one of the world’s 


. It should be self-evident that the first preparation of the engineer for | most valued fertilizers.” 


his profession is to acquire a knowledge of his vernacular, the ‘first 
tool of the mind.” It has been well said that one who thinks clearly 
‘an speak clearly; in fact, we cannot know that the man’s thought is 
clear until he expresses it so that we, having regard to our own limita- 
tions, can understand it. That this is true will be borne in upon any- 
one who is required to consult engineers about what has happened at 
particular dates. Everyone knows the difficulty of proving precisely 
the events of long ago; but here I do not refer to the fallibility of the 
memory, but to the mere expression of ideas. It is a common thing 
that no twoengineers describing the same phenomenon will giveanything 
like the same description, and this is due not to their want of knowl- 
edge of the phenomenon, but to the inaccuracy of their language. That 
I am not alone in this view is evident from the expressions of competent 
authorities. I may instance an article of Prof. H. W. Wiley in Science 
for November 28, 1902, page 845, where he says: 


‘*T have often been mortified at the English composition of college 


1. Paper presented at the 20th Annual Conventi n of the American Institute of Electrical 
Enzine rs, Niagara Falls, July 4, L903. 


‘* Such schemes as M. ’s is not a solution.” 

‘* A body like you propose.” 

Of certain generators, it was said they ‘‘cannot be run in paral- 
lel.” 

‘* This operation is to be operated at every station.” 

‘In a shaft 8,000 feet deep the cost of cooling the temperature would 
be considerable.” 

‘* How much we have had to pay because of the slow speed.” 

‘* Details as to how small turbines ceuld be manufactured.” 

‘* Encourages attack upon the doctrine of the right * * * to con- 
trol their business * * * ” 

‘*This discharge took place perfectly regular.” 

‘* There is no reversing plugs.” 

‘*For which the unenviable distinction of being the worst in the 
world is often claimed for it.” 

‘*To this was added two * * * generators.” 

‘*Gas engine would develop along the same lines as the steamy engine 
had done.” 
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‘* The low height of the turbine permitted a reduction of the height of 
the engine room.” 

‘*The correctness of my conclusions have been amply demonstrated.” 

‘This can be done equally as well with the motor at no load as at 
full load.” 

‘*Four motors * * * will perform a faster schedule.” 

‘* An almost infinitestimable amount.” 

‘* The last two-thirds” (of a communitator brush). 

‘*The matter of convenience * * * is shown in every detail.” 

‘* Brackets cast solidly with frame.” 

“The rings * * * arecircular in shape.” 

‘**One and the same motor.” 

‘* The car is well lit.” 

‘* Not only securing pole (pole-piece) but also of drawing same down 
to the tightest of magnetic contacts.” 

‘*The cost of superimposing a second floor on the present system 
would cost as much as the original cost of building the present system.” 

‘* The company finds it impossible to buy only at retail prices.” 

‘** Which renders great economy and rapid construction.” 

“The three top voltages were the * * * ones * * * used.” 

‘‘ Trains can run at fast speed.” 

‘*The hollow of both electrodes communicate with the open air, and 
when in contact form an airtight joint.” 

‘“‘ Their errors” (of electrical measuring instruments) ‘‘ were deter- 
mined by taking them to the works of the Weston Company.” 

** Continued to do good work when pronounced as ruined.” 

‘* We do not think present conditions demand.” 

** A fewer number will perform a given amount of work four times 
as long as any other cell of equal size.” 

‘** There is no question but that.” 

‘“* It would have been betier to have had.” 

** Why does a cell constant change when the density of the solutions 
change?” 

‘*The lapse of time which are here chiefly in question.” 

** Not yet fully decisive.” 

*“*The correct solution for the problem of cause has been discovered.” 


These (about 5 per cent. of those I have seen) have been gleaned since 
the Great Barrington discussion, from reports of engineers, descriptions 
of operations furnished to engineering periodicals by engineers in 
charge, and, ‘‘ woe is me,” from letters to the technical press written by 
professors of applied physics in universities! I regret to say that some 
of the most glaring solecisms are from the last named source. 

Wendell Phillips once said that there were only 37 jokes in all lan- 
guages, but Mr. Phillips died before electrical engineers had written 
much. 

It is only necessary to refer briefly to the inaccurate use of terms 
common in the profession, and particularly to double meanings applied 
to well known words which should be terms of precision. ‘‘Static 
transforuier,” when stationary transformer is meant; the ‘‘ capacity” 
of asystem, when the maximum sutput is meant; the “field” of a 
generator, when the field magnet is meant, are common examples of 
the appropriation of a well known term to a new use, generally inaccu- 
rate. ‘‘The time would fail me” to do more than shake hands with 
our old enemies. ‘‘ Equally as well,” ‘‘ the two highest,” ‘ one and the 
same,” et id omne genus. 

I see many mining engineers in the course of the year. Respectable 
vagrants as they are, their correct and often elegant diction is a surprise 
and a pleasure, and somewhat of a reproach to our own members; 
though a mining engineer, to be sure, would have but a dry practice if 
he could not furnish the materials for a good prospectus. 

This is no protest against the study of languages other than English. 
Per contra, just as no man can be a sound mathematician who confines 
his study to algebra or trigonometry, so no man can learn English 
thoroughly without some comprehension of its sources in other lan- 
guages. The true meaning of a word can only be learned by learning 
its root, and from that its trunks and branches are easily understood. 

Let no man say, ‘“‘I am too old to take up such studies; they were 
neglected in my youth, and I amasIam.” Caleb Cushing, Attorney 
General of the United States, statesman, diplomat and jurist, learned in 
literature and science, began the study of French when he was 70 years 
of age. The subsequent proceedings are not generally referred wo, but 
having heard Mr. Cushing’s French, I may add that, although public 
safety prohibited his pronunciation, his knowledge of the shades of 

meaning of the spoken language would have shamed many English 
speaking persons long resident in France. 


few engineers revise the language of their reports and articles as they 
do the tables and formule upon which the text is based; fewer still, 
even in important investigations, think it worth while to have the text 
read by another to detect errors. 

I may quote from President Woodrow Wilson’s inaugural his un- 
answerable plea for a liberal education, as a special plea for adequate 
instruction in English, either as a preparation for, or better still, for 
both that and a part of an engineering course: 


‘* No doubt the old, purely literary training made too much of the 
development of mere taste, mere delicacy of perception, but our modern 
training makes too little. We pity the young child who, ere its physical 
life has come to maturity, is put to some task which will dwarf and 
narrow it into a mere mechanic tool. We know that it needs first its 
free years in the sunlight and fresh air, its irresponsible youth. And 
yet we do not hesitate to deny to the young mind its irresponsible years 
of mere development in the free air of general studies. 

‘* What we seek in education is a full liberation of the faculties, and 
the man who has not some surplus of thought and energy to expend 
outside the narrow circle of his own task and interest is a dwarfed, un- 
elucated man. We judge the range and excellence of every man’s 
abilities by their play outside the task by which he earns his livelihood. 
Does he merely work, or does he also look abroad and plan? Does he, 
at least, enlarge the thing he handles? No task, rightly done, is truly 
private. It is part of the world’s work. 

‘*A merely literary education, got out ot books and old literature, is 
a poor thing enough if the teacher stick at grammatical and syntactical 
drill. 

‘Tt is not the education that concentrates that is to be dreaded, but 
the education that narrows—that is narrow from the first.” 

Do we not all assume too readily that because we speak, or think we 
speak. English, our expression of the thought in our minds is impec- 
cable? Is not our vocabulary too strictly professional? Does it not 
cramp the intelligence and impair perception? Ought we not to ‘‘ break 


their bonds asunder” and learn thoroughly to use the master tool— 
English? 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


oniiiiinmasctiaee 
Mr. D. F. Burritt, for several years Superintendent of the Rocking- 
ham Light and Power Company, of Portsmouth, N. H., has been ap- 
pointed Superintendent of manufacture and distribution to the Springfield 
(Mass.) Gas Light Company. 





AT a recent meeting of the Borough Council, of Chatham, N. J., a 
franchise was passed permitting the Morristown (N. J.) Gas Light 
Company to extend its mains to and through the streets of Chatham, 





THE following, concerning the site of the new works for the Consoli- 
dated Gas Company, of this city, is from a recent issue of the Long 
Island City (L. I.) Star: ‘*The work which is now in progress for the 


plant of the Consolidated Gas Company on what was formerly known 

as the Woolsey Estate, covering an areaof nearly 400 acres and stretch- 

ing out from the old Shore road to Steinway creek and Berrian’s island, 

L. I., will, when completed, completely revolutionize one of the oldest 
and most interesting and picturesque sections of Astoria. The broad 

expanse of country which years ago formed one of the handsomest 
estates near New York city is now being leveled, flat as a billiard table, 

preparatory to commencing the erection of the immense buildings which 

will be necessary for the conduct of the gigantic operations of the 
Company. The hill back of the site of the Woolsey mansion is being 
cut down and hundreds of men and horses and carts are working there 
steadily day after day under the direction of Superintendent Burden. 

It is a busy scene, as the operations are being pushed forward as rapidly 

as possible in order to facilitate the removal of the yas plants from Man- 
hattan. Long trenches are dug in the surface of the hill and then 
transverse lines are cut across, dividing the ground into sections that. are 
more readily and systematically cleared than by any other process. 
The earth is carted away and dumped upon the low-lying portion of the 
property nearer to the river and Berrian’s creek. For the past two 
years the Company has been steadily filling up what was known years 
ago as Pike’s meadows with ashes, and the old swamp is surely and 
rapidly disappearing. Facing the Shore road a splendid bulkhead is 
being constructed, starting from a point near the old Woolsey gate 
house and continuing in the direction of Woolsey’s Point. Cribs are 
being built and sunk, and the outer line of the bulkhead is already com- 
menced, There is every evidence that the Company intends to spare 
neither time nor expense to expedite the erection of its mammoth plant 
at Astoria. But to the reminiscent Astorian the changes that are now 
taking place in this beautiful section cannot but cause a feeling of re- 
gret that the inevitable march of time and the progress and development 
of the locality have rendered this transformation necessary to meet the 
requiremente of the present day. The old resident of Astoria will recall 
when the Shore road was one of the beauty spots of New York. But 
how itis changed. The Hoyt mansion was destroyed by fire, and no 





Most of the errors in engineering English are due to want of attention; 





attempt has been made to restore it. The lawn sloping down to the 
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river's edge, where General Newton’s little daughter set the spark in 


motion that destroyed the rocky barriers in Hell Gate, is now ragged, 
torn, unkempt and neglected. The old Woolsey manor house is simply 
a recollection. The lodge house still remains, but it is in a sadly 
dilapidated condition. The boat house is gone and the dock is crumbling 

slowly but surely away The stone wall, as it used to be called. which 

stretched from the Woolsey dock to Henry Barclay’s house, is in ruins. 

The Potter place was burned down years ago, so that it can scarcely be 

recalled at this time. The Barclay mansion is still in good shape, but 

the old family with whose name it is associated does not reside there 

now. The big square brick house with broad piazzas in the front and 

rear, where Abram D, Ditmars, the first Mayor of Long Island City, | 
and his family resided, is now in charge of acaretaker. Another man- 

sion, which formed part of the Barclay estate and which is occupied by 

Mr. Charles A. Mattman, Superintendent of the Astoria Silk Works, 

remains, and the grounds and buildings present a pleasing appearance. 

Mr. Pliny Freeman resides in the old Nesbitt house, with its white col- 

umns and attractive Colonial style of architecture. The former resi- 

dence of Mr. Henry Polhemus still stands near Wolcott’s lane. Per- 

haps one of the prettiest of the family residences remaining along the 
Shore road is that occupied by Mrs. George A. Trowbridge. The house 
is one of those charming old-style structures with long sloping roofs, 

where the birds love to nestle and the ivy clings to the walls, that are 
singularly attractive. It is well kept, and the dock which is opposite 
the house is also in good condition. The Turner house, where Judge 
Shipman lived for a while, remains, but that practically ends the list. 
The Casina farm, which formed part of the Woolsey estate is next in 
order and that has been absorbed by the Company. The only buildings 
remaining of the Woolsey property are the Fittle gate house and the 
gardener’s cottage. The rest have disappeared.” 





THE Pasadena (Cal.) Consolidated Gas Company is selling gas for 
fuel at the rate of $1 per 1,000 cubic feet. The Company further an- 
nounces that on October Ist the rate will be made 95 cents per 1,000. 





AT the annual meeting of the Consolidated Gas Company, of Pitts- 
burg, Pa., the Directors elected were: J. H. Reed, J. D. Callery, C. S. 
Mitchell, Robert Young, C. J. Braun, Jr., and J. F. Guffey. 





Utica, O., is to have a gas plant. At least that is what Mr. E. W. 
Crayton, President of the Newark (O.) Real Estate and Improvement 
Company, says. 


THE capital of the Battle Creek (Mich.) Gas Company has been in- 
creased from $100,000 to $200,000. 





THE business of the Brattleboro (Vt.) Gas Light Company has been 
so prosperous for the last year that the Directors have decided to in- 
crease the dividend rate. 





Mr. J. SNYDER, Secretary of the Norfolk (Va.) Gas Company, has 
been examining the field at York, Neb., with a view to the establish- 
ment there of a gas plant. 





THE Bridgeport (Conn.) Gas Light Company, owing to the demands 
upon it for gas, has been obliged to overhaul the plant of the Citizens 
Gas Company—an opposition concern started there some years ago, the 
property of which eventually came into the possession of the old Com- 
pany—to be up to the situation. 





THE following is from the San Francisco Examiner, of recent date: 
‘‘When spoken to in regard to the alleged repudiation by the San 
Francisco Gas and Electric Company of the 75-cent rate contracts en- 
tered into with consumers by the Independent Gas and Power Com- 
pany before its absorption by the San Francisco Company, Allan 
Pollok, Manager of the latter Company, retracted his criticism of Mrs. 
Aronson, of 454 Devisadero street. It was owing to Mrs. Aronson’s re- 
fusal to pay a bill presented for gas at the rate of $1 per 1,000 that the 
matter was brought before the public. She insisted that the terms of 
her contract with the Independent Company, whereby the rate was to 
be 75 cents per 1,900, should be complied with, notwithstanding the 
absorption of that Company by the San Francisco Company, and in ac- 
cordance with an advertisement to that effect inserted in the Examiner 
shortly after the consolidation. ‘If I said that Mrs. Aronson was fool- 
ish to refuse to pay the bill, I wish to withdraw the criticism,’ said 
Manager Pollok, ‘for I realize that we have no right to suggest or dic- 
tate a mode of action to one of our patrons. I merely meant that it 


appeared to me that the wiser course would have been for her to have 
paid the bill without attempting to arrange the matter with the collee- 
tor, and to have discussed the situation later with some one in authority. 
All I wish to state in regard to our attitude is that the San Francisco 
Gas and Electric Company intends to honor all contracts made before 
consolidation by the companies recently absorbed.’ C. M. Hunt, Gen- 
eral Manager of the Independent Gas and Power Company, and whose 
signature appears upon the 75-cent rate contracts in dispute, was also 


that the transfer is not yet completed,’ he said. ‘There are many mat- 
ters as yet unadjusted, that of supplying gas at the 75-cent rate to those 


holding contracts for such terms among them. Our work, which had 


proceeded to a considerable extent, was naturally interfered with by 
selling out to the San Francisco Company. I feel sure that there was 
no disposition or attempt upon the part of that Company to repudiate 
our contracts, but that the difficulty was due to ignorance on the part 
of the collectors of the nature of the situation. They are given a bill 
to collect, and it is their duty to collect it. They do not, of course, un- 
derstand the conditions of the consolidatiou. But as soon as these are 
satisfactorily arranged all matters will be adjusted and contracts made 
by this Company previous to the transfer honored.’ ” 





THE Nassau County Gas Company, of Hempstead, L. I., has applied 
to the authorities of that village for permission to absorb the properties, 
rights and privileges heretofore possessed and owned by the old Hemp- 
stead Gas Light Company. The succeeding Company proposes to ex- 
tend its mains through Nassau county. 





Mr. G. W. Pepper, Receiver for the Bay State Gas Company, of 
Delaware, has posted notices announcing the sale at public auction of 
certain properties supposed to be owned by the Company. The list in- 
cludes the real and personal property vested in the Oxy-Hydrogen Gas 
Company, of Wilmington, Del. The sale was originally posted for 
Thursday next. 





In accordance with the terms of its charter, the Washington (D.C.) 
Gas Light Company has submitted to the Commissioners a statement of 
its receipts and expenditures for the fiscal year ended June 30th. Ac- 
cording to the statement the receipts from all sources were $1,462,351.24, 
and the expenditures amounted to $1,448,795. 27. 





Mr. Epwin Evans has resigned the position of Superintendent of the 
gas division of the properties of the Wiilimantic (Conn.) Gas and Elec- 
tric Light Company. His successor is Mr. Arthur T. Jackman. Mr. 
Evans’ retirement is due to poor health. 

A CORRESPONDENT in Portland, Ore., forwards the following: ‘‘ In- 
stalled in new and splendidly furnished quarters, the Portland Gas 
Company is keeping open house to-day and welcoming many old and 
new friends. The modern home of the Company is pronounced the 
best of its kind on this Coast, and certainly an inspection of the refitted 
offices on the ground floor at the corner of Fifth and Yamhill streets 
bears out this assertion. There were numerous callers at the offices on 
opening day incited to make an examination of the luxuriously fin- 
ished interior by a desire to see some late artistic effect in office equip- 
ment, installed by the Northwest School Furniture Company. A re- 
markable advancement has been made in the development of the gas 
corporation’s business since the days when it was established in con- 
tracted space down on Second street. In the new building orposite the 
‘Goodnough’ the floor space is 50 by 100 feet, whereas in the building 
just quitted the available room was 50 by 50. This, together with 
abundance of light from a nearly all glass front, richly paneled ceil- 
ings, decorated in the latest style, tapestry covered walls, also paneled 
with oak moulding, tastefully fitted display rooms and, plenty of coun- 
ter room where the wants of customers may be expeditiously attended 
to—all this combines to make the offices of the Company something out 
of the ordinary. The office furniture is of quarter-sawed, polished oak, 
and the arrangements for handling a large amount of businessare equal to 
those of a bank. In transferring to new quarters the management has 
instituted a number of changes. The city has been districted in a con- 
venient way, so that a patron will be detained the least possible time 
in finding out what he desires to know. The business of East Portland, 
the district north of Alder street on the West side, and south of Alder, 


will be taken care of in different departments. There is a department 
for the cashier, a wide window for applications and another one for 
complaints. There is, also, a separate apartment for the collectors and 
salesmen, the whole being most conveniently divided. The headquar- 
ters is provided with a private telephone exchange, with a central girl 
in charge, and customers and those in search of information will here- 
after be instantly connected with the proper department. The depart- 
ment wherein are displayed stoves, heaters, ranges, hot water heaters 
and the like, is 25 by 25 feet, and here is shown a full stock of all the 
modern ideas that have been utftized in the use of gas for cooking, heat- 
ing and lighting. The Manager says there is not a successful appliance 
on the market that they have not got. Everything from a cooking 
range to an instantaneous water heater is shown. The display stock 
includes late things in chandeliers, antique brasses, oxidized copper, 
polished brass, Dresden gold and burnished gilt. In the office is dis- 
played a number of the Humphrey gas ares, of which 500 are in use in 
this city, and the use of the lamps is extending rapidly. The Company 
will make a specialty of installing all sorts of fixtures in offices and resi- 
dences. The offices are a credit to the Company and anornament to the 








seen in regard to the matter. ‘The difficulty is merely due to the fact 
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SPECIALTIES FOR OIL AND PIPE LINES. 
S. R. Dresser, Bradford, Pa............ 


GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., N.Y. City....... 264 
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GAS TAPPING MACHINES, 
George Light, Dayton, O.. ......... 


weeeeee ovcceccccces SOO 

H. Mueller Manufacturing Company, Decatur, Ills...... 261 
CANNEL COALS, 

Perkins & Co., Now York City... ccccecccccccecicccccces 270 


STOKING MACHINERY. 
G. A. Bronder, New York City 


. 
nobeeeebeenseeebececessccs 209 


AUTOMATIC WEIGHING MACHINERY. 

Richardson Scale Co., New York City..sesesssacass0000ee 200 
CONVEYORS. 

C. W. Hunt Company, New York City................ 
ek 
Kerr Murray Mfg. Co., Fort Wayne, Ind 
The Gas Machinery Co., Cleveland, O...........ccccecees 259 
The Jeffrey Manufacturing Co., Columbus, O...... e 


coe 261 
vee 259 


oe ececccccccesens 272 


coe. 256 
The Liak-Belt Machinery Co., Chicago, llls....... eevee 271 
The Western Gas Construction Co., Fort Wayne, Ind... 210 
CHARGING BARROWS & COAL WAGONS, 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 272 
Stacey Mfg. Co., Cincinnati, O....... Sue beneeseeeserescen 275 

GAS ENRICHERS, 

Standard Oil Co., New York City........... ecccccccccccs Vil 
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COKE CRUSHERS, 
C.M Keller, Columbus, Ind.............. i iekweectenued 271 


The Jeffrey Manufacturing Co., Columbus, O........... 256 


STEAM BLOWER FOR BURNING BREEZE. 
The Connersville Blower Company, Connersville, Ind... 277 


ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N.Y. 


GAS GAUGES, 
The Br stol Co., Waterbury, Conn....... .. 
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Connally Iron Sponge and Governor Co., NewYork City 22: 
Isb ll-Porter Co., New York City 
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R. D. Wood & Co., Philadelphia, Pa........cc..cescseees 204 
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Baltimore Retort and Firebrick Co., Baltimore, Md...... 268 
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Lacle le Firebrick Mfg. Co., St. Louis, Mo.......... 
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Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 237 
The Kreischer Brick Mfg. Co., New York City.......... 


(Continued on page 256.) 


MANACER, 


AT LIBERTY OCTOBEK 1ST. 
Experienced, energetie young man; _thor- 


oughly practical gas man and an economical 
manager. Good record. 
1470-2 








Address, ** B. H.,”* care this Journal. 


SITUATION WANTED 


AS MANAGER, 


By a young man thoroughly familiar with every department 
of the business. Successful in economical operat.on aud in 
developing new business. Can guarantee results. knergetic 
and capabie. Address, ** RESULTS,” 

14,1-2 Care this Journal. 














WANTED, 

Position as Manager or Superintendent 
Of a gas works in a town of 20,000 to 30,000, or as Assist- 
ant Superintendent in a large plant. Have had 8 years’ 


experience as superintendent, and am thoroughly famil- 
iar with all detaiis uf the business. 


1471-2 


Address, ** G. H. S.,"° care this Journal. 


Position Wanted. 


Young man, of 12 years’ experience in the 
successful management of gas plants, desires 
position as manager or #*aperintendent of me- 
dium size plant, or foreman of manufacturing 
department of large size works. | 














Situation Wanted 


As Manager or Superintendent of 
Small Coal or Water Gas Plant, 


By a man 45 years old. Successful and economical in opera- 
tion and up to developing new business. Thoroughly practi- 
cal and experienced in all branches. Progressive. First- 
class references given. Address, **S.,” 


1471-tt Care this Journal. 


YPwrosiTion WANTED 
By a young man, to take charge of new business department 
and make himself generally useful, in a city of about 10,v0u 
inhabitants, in California. Thoroughly understands all gas 
appliances, running of mains and services, testing and aa- 
justing meters. An expert at engineering the piping of old 
houses. Can design special appliances for any practical pur- 
pose. Will accept position after Oct. 1, where hustler will 
be appreciated. State opportunities. First-class references 


given. Address, ** O. Y.,"’ care this Journal, 
1469-3 











POSITION WANTED 
AS MANAGER or SUPERINTENDENT, 

By a succr ssful hustler for new busiaess. Experienced 
in selling gas stoves; laying high and low pressure mains; 
understands the manufacture of coal and water gas in 
detail; also, reconstruction of benches and water gas ap- 
paratus. Superintendent of gas company for a number of 
years, Will find me up-to-date and energetic young man, 
Can furnish best of references. Address, 

1470-5 * PUSHER,” care this Journal. 


Position Wanted 
BY A PRACTICAL GAS MANAGER. 


Fifteen years’ experience in construction, manufacture 
and distribution of both coal and water gas in various 
types. Also able to inventory and place tho business 
and office records upon an improved and proper basis of 
accounting; being practi. al and successful in all details 
of the business. Address, ** PROGRESS,” 

1469-tf Care this Journal. 








FOR SALE. 


— as 


Two Rectangular, Cast Iron, Water Tube 
Condensers, 5 feet 6 inches wide, by 15 feet 10 
inches high, by 36 feet 10 inches long, with W-inch 
valves and connections. z 

One HRectangular, Cast Iron Scrubber, 5 feet 6 
inches wide. by 12 feet high, by 36 feet 10 inches long) 
with 20-inch valves and connections. 

Sixteen Sections of Cast tron Hydraulic Main, 
8 feet 4 inches long by 24 inches, for benches of t's; dip 
and bridge pipes; 7-inch ascension pipes; ee gre for 
hydraulic main; 4 take-off ends, with 1% inch outlets; 
adjustable valves. with Hutchison tar draw-off pots. 

Seventy-eight Seif-Sealing Mouthpieces, each 
12 by 24. 

One wuller Vertical Engine, 8 by 12, with ex- 
hauster governor. , 

One Fuller Vertical Engine, 9 by 14, with ex- 
hauster governor. 

One McKenzie Exhauster, 16-inch valves and con- 
nections, 

One Wilbraham Exhauster, 16-inch valves and con- 
nections. 

One 12-inch By-Pass, with Smith & Sayre compensa- 
tor; 6-inch connections. 

One P. & A. Tar Extractor, 1,000,000 cubic feet ca- 
pacity; 16-inch connections . 

One Wrought tron Tower Scrubber, ¢ feet diam- 
eter by 24 feet 6 inches high; 16-inch valves and con- 
nections, 

Two Wrought Iron Scrubbers, 7 feet diameter by 
16 feet high, with 16-inch valves and connectiuns. _ 

Three Wrought Iron Condensers, each 6 feet diam- 
eter by 16 feet high, with 16-inch valves and connec- 
tions. 

Two Standard Washer-Scrubbers, Yo. (3, with 
2v-inch valves and connections. 


All the above apparatus, if examined at once, can be seen 
connected and in operation. It will be removed to give room 
to larger apparatus. Any further information can be ob- 
tained from the PROVIDENCE GAS COMPANY, 

14602-tf Providence, R. I. 





WANTED, 


Two Capable Erecting 
Foremen, 
By THE GAS MACHINERY COMPANY, 
CLEVELAND, O. 





FOR SALE, 
Two Settings of Single Su- 
perheater Lowe Water 
Gas Apparatus. 


Address, 
Only experienced and reliable men need WILLIAMSPORT GAS COMPANY, 
apply. 1463-tf WILLIAMSPORT, PA. 
1471-3 














WANTED, 


A Young Man to Take Charge of New 
Busiuess Department, 


And make himself generally useful, with a coal gas plant in 
the Middle-West, sending out about 4u,(00,0U0 cubic feet. 
State salary expected. Keferences required. 


1471-3 Address, ** MIDDLE-WEST,” care this Journal. 


WANTED, 


A Practical Gas Superintendent 
For a small water gas plant. One willing to 
work in office, works and street. State 
whether single or married. Give references 
and experience. Address, “ J.,” 

1471-2 Care this Journal. 


WANTED, 
SECOND-HAND STATION METER, 
Suitable for gas company manufacturing from 3 to 4 million 


cubic feet of gas per year. Give manufacturer's name, ca- 
pacity and condition. Price figured on, F. O. B 


Address, GEO. W. GRAVES, care ** THE HICKS,” 
1465-tf Asbury Park, N. J. 


METER FOR SALE. 
One 300-Light Maryland Meter. 

The Maryland Meter Company will vouch 

for good condition of this meter. For par- 

ticulars, address, 

1465-tf OTTAWA GAS LIGHT & COKE CO., Ottawa, Ills 


FOR SALE. 


One High Pressure Roots’ Exhauster 
and Engine, 

On one bed. This machine is practically 
new, and has been delivering 100,000 per 
day, through 8 miles of 4-inch pipe line. 
Engine is direct connected to exhauster, and 
with them is included one cooling tank and 
all 8-inch connections. 



































1470-3 Address, ** PENN,” care this Journal. 


FOR SALE. 


ONE NO. 1V. ROOT ROTARY 
EXHAUSTER. 


Reason for selling: Too small. Can be seen 
in operation at these works. 
DAYTON GAS LIGHT AND COKE 
COMPANY, 


1470-t£ DAYTON, 0. 














Advertisement for Bids for Gas Franchise. 


SUPERIOR, WIs., July 23, 1903. 
Notice is hereby given that specifications fave been 
adopted by the Common Council of the city of Superior, 
Wis., containing rules and regulations for the construc- 
tion, maintenance and operation of a plant for the manu- 
facture, distribution and sale of gas in said city for a pe- 
riod of 20 years, and that such specifications are now on 
tile in the office of the City Clerk, at the City Hall in said 
city. 
Sealed bids for the granting of a franchise, according to 
the terms of said specifications, stating the percentages of 
the gross receipt of the business to be carried on thereun- 
der the bidder will pay annually into the treasury of said 
city for said franchise, will be received by the under- 
signed, until 12 o’clock, noon, Aug. 24, 1908,as provided by 
Section 940 of the Wisconsin Statutes of 1898. 
All bids should be addressed or delivered to the under- 
signed City Clerk, at Superior, Wis. JOHN A. HOBEN. 
1464-3 








Gas Analyses of All Sorts and Conditions, 
Analyses of Solid and 
* Liquid Materials as Well, 





That are needed by Gas Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 





1457-tf Address, “ F. R. V.,” care this Journal. 


1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. 


t 
- 
i 





ei Os en 


7 eee 


+ 


























geen es & 













American Gas Light Zournal. Aug. 17, 1903. 











(Concluded from page 255.) ; i arto SCREENS. as Utilize Your Gas Liquor. 
John Cabot, New York City....... a esccs coccce BO) 
INCLINED RETORTS. GAS need NO EXTRA LABOR OR . 
, . . oR ° OPERATING EX- 

Atom Weber Sons (Graham, Morton [England] gute) ne American Meter Co., New York and Philadelphia....... 26° | PENSES. \\h 
a pe Mee mk tg oe. ey 9 -— S| ee yetem) poss Keystone Meter Co., Royersford, Pa........ csceeeeseees 27 INN About 100 
arker-Russell Mining and Mfg. Co., St. Louis, Mo....... 2: 7 Maryland Meterand Manufacturing Co., Baltimore, Md. 27 gtd enh Welhe te 
VERTICAL 58'S. Nathaniel Tufts Meter Co.. Boston Mass............0+++ *7* wr STROH & OSIUS, Patentees, or 

Adam Weber Sons (Oscar B. Weber's Construction)..... 258 HOT WATER HEATERS. 


MICHIGAN AMMONIA WORKS, - Detroit, Mich. 


Connelly Iron Sponge & Gov. Co.(Drake’s |Eng.] System) 223 The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 2¢ 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 257 GASHOLDER TANKS. 























REGENERATIVE FURNACES. J. P. Whittier, Brooklyn, N.Y....cesseccecveeees sever: 262 ; , 
Bristol’s Recording 
Adam Weber Sons, New York City....... ...... cae eons O08 GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md................- 273 | Bartlett, Hayward & Co., Baltimore, Md................ “3 PRESSURE 
Fred Bredel Co., Milwaukee, Wis..........+++ pehiaes .... 260 | Continental Iron Works, Brooklyn, N.Y............-++: 274 
J. H. Gautier & Co., Jersey City, N.J..........---eee0ee-. 268 | Cruse-Kemper Co., Philadelphia, Pa. cnsboognepocens ae GAUGE 
Laclede Firebrick Mfg. Co., St. Louis, Mo.......-.-.+00. 268 | Davis & Farnum Mfg. Co.,Waitham, Mass... 000th eee . 
Missouri Firebrick Co., St. Louis, Mo. .........+++++.... 268 Deily & Fowler, Philadelphia, Pa..... © sevccccccccccccces 276 For continuous re- 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 257 | Kerr Murray Mfg. Co., FortWayne,Ind............++++- 272 cords of 
| Logan Iron Works, Brooklyn, N Y..... sehaont eons nennes 276 Street 
ee ee er on: | mo. Weed On PRR TR..ey.cccsc0se .n-0s0e Gas Pressure. 
Continental Iron Works, Brooklyn, N.Y. .. ....++.++.++. 274 | Riter-Conley Mfg. Co., Pittsburg, Pa...... . ...... aioe Simple in con- 
Isbell-Porter Co., New York City...... .......++ coceccees 274 | Stacey Mfg. Co., Cincinnati, O......... .....00e. = * struction, 1 
: . " accurate in operation 
ee = anammnNNRRER 29 = STORAGE oanne. and low in price. 
R = Wood we " Phiatelehio. Pa.. ib aa Red g74 | Christopher Cunningham, Brooklyn, N.Y..... ....++++- 269 Fully Guaranteed. Send for 
a 4 ee Stace . Co., Cinci EO, cncvovescecoveccoccoccececs 275 i . 
Stacey Mig. Co., Clncineati,O......c.cccccsccccccccsecees 275 - y Sete Co, Coenen, ¢ - Cirenlars 
The Gas Machinery Co., Cleveland, O. sich .. 259 AUTOMATIC SCALES, BRISTOL 60 
The Western Gas Construction Co., Fort Ww ayne, Ind. .. 240 | Richardson Scale Co., New York City.......... ecvccccces 260 *5 
CHIMNEY CONSTRUCTION. INVESTORS. Waterbury, Conn. 
Adain Weber Sons, New York City............. sess. 268 | | W. R. Faben Construction Company, Toledo, O......... 260 | 
TS 
INCANDESCENT GAS LAMPS, PATENTS, TRADE-MARKS, COPYRIGHTS. | 
Ball Check Light Co., New York City...........5. .. sess 258 | Royal E. Burnham, Washington, D. O........+... seseeee 260 Silver Medal, Paris Exposition. 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 260 | \ 
Weisvach Company, Gloucester, N. J........... — | EE _ —_ 
BURNERS. | 
©. A. Gotrrer Philadephia, Pees x POPINININININIT 
D. M. Steward Mfg. Co., Chattanooga, Tenn....... .. 260 | 
Wm. M. Crane Co., New York City.. ....... er eeeees 261 | 
LAVA GAS TIPS. Jeffrey Elevating-Conveying Machinery 
D. M. Steward Mfg. Co., Chattanooga, Tenn.... ..... 260 
STREET LAMPS. 
Thos. T. W. Miner, New York City............eeee ceeeee med FO R HAN DLI NG 
Welsbach Street Lighting Co., New York and Phila.... 
PURIFIERS. 
Connelly Iron Sponge and Governor Co., New York City. | 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. a 
R. D. Wood & Co., Philadelphia, Pa...........0. cesses. j j a 
Stacey Mfg. Co., Cincinnati, O.........se00005 eee efirey Detachable Chain. 


The Western Gas Construgtion Co., Fort Wayne, Ind.. “| 
PURIFYING MATERIALS. e 








Connelly Iron Sponge and Governor Co., New York City 223 Shaki ng Screens Dum p Cars 
’ ? 








VALVES, j i = 
Continental Iron Works, Brooklyn, N. Y............... 274 Power Transmission Ma 
[sbell-Porter Co., NewYork City..........sec.ses000---. 274 chinery, Chains, Elevator f 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... swebeenaia 272 ‘4 
Ludlow Valve Manufacturing Co., Troy, N.Y........... 261 Buckets, Sprocket Wheels, 
&. D. Wood & Co., Philadelphia, Pa.............. aceiaah aia Crushers, Screens, Cable/ 
Stacey Mfg. Co., Cincinnati, O..............sececsceeeeees O09 : = 
The P. H. & F. M. Roots Co., Connersville, Ind........ 263 Conveyors, Spiral Convey 
The Western Gas Construction Co.,FortWayne,Ind... 240 ors, Etc. 

EX HAUSTERS. ADDRESS 

Connelly Iron Sponge and Governor Co., New York City 223 . 
Isbell-Porter Company, New York City......... seeenas Oe THE JEFFREY MFG. COMPANY, 
Kerr Murray Mfg. Co., Fort Wayne, Ind................ 272 COLUMBUS, OHIO, U. S. A. 
The Connersville Blower Company, Connersville, Ind... 273 | i‘ -: ne 
The P. H. & F. M. Roots Co., Connersville, Ind.... .... 203 | MEW YORE s : ¢ CNGAGD «+ : : SENVER. 


| MAY WE SEND YOU COPY OF OUR CATALOGUE NO. 722. | 


Wn, Henry Whew York Ogee oe 2 VVVPFVTVVYYVNYUTFVTTYOVVNVURFYTUUVIVYUUYTUERYUTVPYVFTY THY xg 
E"or Gas Pipe Threads Use 


TRIPP’S celebrated Non-Rusting PIPE LUBRICANT. Sold on an absolute 30-day guarantee to be superior and cheaper to any Pipe 
Cement or Red and White Lead. The only material that does not harden up in can when mixed. 50-Ib. pail shipped on 30-day trial 
F.0.B. Chicago, $4.75. Will do the work of 150 Ibs. of Red Lead. 
REFERE NCE $.—The Peoples Gas Light and Coke Co., Chica . . The Jacksonville Gas Co., Jacksonville, Ils. . . Canton Gas Co., Canton, Ills. . . Galesburg Gas 
-, Galesburg, Hils., etc., etc. . . The Bloomington Gas Co. writes: June 26, 1903—Alan H. Tripp, Chicago, Dear Sir: In placing our "second order for your Non-Rusting 
Pipe Lubricant, we wish to say that the sample iq + sent us proved to be satistactory in every way, Ww ich accounts for this second order. Yours truly, Union Gas 
and Electric oa. ilcox, President, Bloomington, Ills. 


=~ Order a sample 50-ib. pail to-day. 


ALAN H. TRIPP, 


Sole Inventor # Manufacturer, 
177 East 40th Street, Chicago, Ills. 











ALAN H. TRIPP, 
The Gasfitters’ Friend. THELEPHONE, DREXEL, SOs. 
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PARKER-RUSSELL JIINING AND JOE. G0. 


PROPRIETORS OF THE 


OAK HILL GAS RETGRT AND FIREBRIGK WORKS. 


Is 











St. Louis Office: 
417 Pine St. 


New York Office: 


Aldricn Court, 
45 Broadway. 





FACTORY AT ST. LOUIS, MO. 

















| _| WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 
eee ae Half and Full Depth Benches of Our Own Design, 
Sr onl | Containing 6, 8 or 9 Retorts. 
Reo oat SLOPERS.--We have perfected plans of IN- 


‘TR CLINED RETORT BENCHES, designed 
Hf to meet conditions prevailing in America, and 
constructed entirely of American materials. 















































We build Benches complete, fi | tT 

ready for gas mak- Loa fe et 

ing. Also Jalal tT (ila 
RETORT HOUSES, = ggg}. 














—| +o 


{=}. = COAL AND COKE CONVEYING MACHINERY. &7/(~ 
iS al! KI Fi 
Plans, Specifications and Estimates \ 

cheerfully furnished. 

CORRESPONDENCE SOLICITED. 

—E_ 
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SAMPLE 
BALL CHECK 
By Mail 
(To Dealers) 
For a Dime. 
They Sell For 


A Quarter. 


BOOKLET 


OF OUR 


GAS ARC 
LAMPS 


for the 
Asking. 








FRANK D. -MOSES, 


Long Distance Telephone, 4: Distance Telephone, 
1922, Trenton, N. J. 3 . °9 1922 Trenton, N. J. 


UOnstTucting Engineer and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


rr __OORRESPONDENCE SOLICITED. .._ 











SCIEN TIEIC BOORH Ss. 


ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. | PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- A pats ae os fae THE ENGLISH AND 
} feld. $1. FRENCH METHODS OF ASCERTAINING THE 





GAS ANALYST’S MANUAL. By J. Abady. $6.50. | ILLUMINATING POWER OF COAL CAS. $1.60. 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
COX'S GAS FLOW COMPUTER. $2.50. ELECTRICITY. 
caicaiidiaieeiie int. on | THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. | 
FIE . . | INDUSTRIAL PHOTOMETRY, with Special Application to 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
HUGHES’ GAS WORKS. $1.65. Lee. 40 cents. Electric Lighting. By A. Palaz,Sc.D. $4. 
E 
POOLE ON FUELS. By Herman Poole. $3. | AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. gn NS A ys eg 
A 2. 
GAS ENGINEER'S POCKET-BOOK. By Henry O'Connor -— Philip Atkinson. $1.50. 
$3.50 la TREATISE ON THE COMPARATIVE COMMERCIAL ELECTRIC TRANSMISSION OF ENERGY. By G. Kapp. 
UES AND CANNELS. By D. A 
TECHNICAL GAS ANALYSIS. $3. VALUES y 


eee S POCKETBOOK. By Monroe and. amie- 
GAS CONBUMEE'S HANDYBOOK, by Wm. Richards. 2! , reExT BOOK OF INORGANIC CHEMISTRY. By Prof.| 92. $2.50 


: Victor Von Richter. $2. DYNAMO BUILDING. By F. W. Walker. 50 cents. 
se on ae ON HEAT. By Thomas Box. 2 





| (LLUMINATING AND HEATING GAS. By W. Burns. $1.50| DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 
AL PHOTOMETRY : A Guide to the Study of the | AANDBOOK FOR MECHANICAL ENGINEE 
PRACTIC ROFOMEEET: & Guide aay ‘aioe, 808 RS. By H. PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- | (REATISE ON MASONRY CONSTRUCTION. Baker. $8. | pRaCTSCAL GUIDE TO THE TESTING OF 
cations, $5, Vol. II., Lighting, $4. | 3A8 ENGINEER'S LABORATORY HANDBOOK. ByJno.| WIRES AND CABLES. $1. a 
IRONWORK: Practical Designing of Structural Ironwork. a Seen 
By H. Adgms. $3.50. |GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
~ =a 50 cents. | ELECTRIC LIGHT FITTING. $2. 
HEMPEL'S G98 am. | PRACTICAL PLUMBING. By P. J. Davies. $3. ‘PRACTICAL ELECTRICITY. $2.50. 
ug ee ee eee : ~ ¥—- o> | AMERICAN PLUMBING. By Alfred ELECTRICITY 
—s iy m — | CEMENT ; A Manual of iss rea a CTRI aaa ent 
ent, eir Treatm 
COAL: Its History and Use. By Prof. Thorpe. $8.50. | and Usein Construction. By A.H. Heath. $2.50. | Sohh Ty Spragin: eee sources and Applications. By 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 
books sent C.0.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 
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AY ee sich in ray is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. — — | 

The formula is simple- 


THIS SHIELD 
IS THE 


ITIS A 
GUARANTEE 
WELSCACH AND A 


, ELE. - <A 
TRADE MARK. |) 6 Wetspacn | PROTECTION. 
2\ @ 
¥ « 
we QUALITY 


Sell The all Brands. 























The imitation stuff is bad for the customer-—which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers--MAKE NEW ONES. 


And your profit isn’t mnerely dollars and cents. 


WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 











P. PLANTINGA, President. W. E. STEINWECELL, Secretary. 


THE GAS MACHINERY CoO., 


OFFICES: 720-722 CITIZENS BUILDING, 
CLEVELAND, OHIO. 











Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 








ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasur 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. = = WORKS: Ambler, Pa. 


Triple, Double and Single=-Lift Gasholders., 
With or Without Metal Tanks, 


Vil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 





Plans, Specifications and Estimates Promptly Furnished on Request. . 











$7 9 eg 


= ‘. d 


















ss ST EWA RD BU RNE RS. : a 
| Made with a check to consume rated amounts accurately. 


SIZES, - a3. 2, 3,5 4. 5, 6 feet. = = 1“ PRESSURES, = a io foe A ‘o° 
THe 0. Mh. Steer Pee. CO., ferasisonco 


( 













NEW YORK: CHICAGO: FACTORY AND GENERAL OFFICE: | 
8-12 Jay Street. 57 Washington Street. Chattanooga, Tenn. :; 
oe 
TRADE-MARKS, 9 
IN THE MA MARKET. PATE N T 5, COPYRIGHTS. | Church S Patent Trays. 
WE PURCHASE: | Reversible ; ; Strongest » Most Easily Repaired. 
Gas properties, ROYAL E. BURNHAM 
Electric light properties. ee ' | nee GEC for Iron — 
Street railway properties. Solicitor of Patents and Coun- 


Also desirable franchises. 
W. R. FABEN CONSTRUCTION CO., 
1383-tf 817 St. Claire Street, Toledo, O. 


GAS BURNERS, 


To burn a given amount at a stated pressure, made toorder. 
Samples furnished. Also, small oil and air valves, slow-fred 


sellor in Patent Causes. 


| 
he Bond Building, Washington, D.C. 





os, 


Send for Pamphlet on Patents. 
1418-tf 








RICHARDSON 1412-1416 Adams Street, Hoboken, N. J. 










valves for high pressure, and small brasswork in general. 
AUTOMATIC | Ippuaee * : sh 
Drip Pumps, Service Cleaners, Gasfitters’ SCALE Co.. e also Supply the Chapest an rongest 


Proving Pumps and Mercury Gauges. . 
Cc. GEFRORER &# SON, 


He 


} 
Send for Catalogue. | 


SCALES) 


arnt eReversible Bolted Trayse 


NEW YORK IN THE MARKET. 

















248 Nerth St Street, Philedeciphia. Pa. CITY. | SEND FOR BOOKLET AND CIRCULARS. 
, : = O D E 





Reeves | The REEVES PREPAYMENT ATTACHMENT sent to “Your 

meter manufacturers ; they will attach them. Or order from us 
Acne | and attach them yourselves. The Reeves Prepay has advan- 
é\ £3 tages possessed by no other. Ten hours’ warning to consumers. 








Can’t be ‘‘beaten.’” Simple. Low price. Now being used by 
scores of the largest gas companies. Write for sample and de- 
scrintive matter. 


*, 

















REEVES MFG. CO, - - - NEW HAVEN, CONN. 








FRED. BREDEL, President. WM. O. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 
ENGINEERS AND BUILDERS OF GAS PLANTS. 


Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Puritying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 


Special Eigh Grade Material for Recuperative Furnaces. 
Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST , MILWAUKEE, WIS. 


COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 


BY 
GEORGE LUN GE, PH.D. 


Price, $15. For Sale by 
A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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Have you seen BRAY’S 


New ELTA” Burners? 


These are the only Acetylene Burners which 


ing, and, therefore, they remove one of the 
greatest barriers to the progress of lighting 
by Acetylene. Write for further —_—— 


WILLIAM M. CRANE COMPANY, 


SOLE AGENTS FOR THE UNITED STATES, 





1131 Broadway, New York R. DRESSER, 








*¢ | ndustrial”’ 


(Trade-mark) 


For the economical and rapid handling of coal in boiler rooms. 
A narrow gauge railway, equipped with cars, designed so 
that they run around a curve of 12 feet radius as easily as 
a wagon turns a corner. 


C. W. HUNT COMPANY, 
WEST NEW BRIGHTON, STATEN ISLAND, N. Y. 


New York Offi 





Boiler room charging cars and tracks. 


Write for Catalog 0227. e: 45 Broadway. 




















Mueller Gas Cocks. 


OO little is not as much as you pay 
for, and too much is more paid for 
than you need. 

In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave 
them weak, nor yet so much as to make 
them costly. 

Made in 145 styles, seven sizes in each 
style. 





MADE ONLY BY 





eae DECATUR, ILLS., U. S. A. 





can be turned high or low without carboniz-— 





THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 





Railways 


H. MUELLER MFC. CO., 











Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %" to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES ‘ SPECIALTY. 





Send for etait 














BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 








Insulating Coupling for Dresser Bell and Spigot Cast Iron 
Pipe. Style 6. 





Regular Sleeve. Style 2. 





Clamp. Style 4. 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees ard 
Ells. 


My Insulating Coupling prevents the Ccectruction of pipe 
by electrolytic action, in either water or gas lines. 


SEND FOR CATALOGUE. 


a» ies 


o TE 
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‘LOYD GONSTRUGTION COMPANY 


DETROIT, MICH. 


LOWE DOUBLE SUPERHEATER WATER GAS APPARATUS. 


. Coal Gas Condensing and Scrubbing Apparatus. 
Purifiers with Plain or Reversing Center Valves. 
The Lloyd System of Valve Connections. 


| PLAIN OR REVERSING (PATENT APPLIED FOR). 


Oxide, Coal and Coke Elevators and Machinery. 
Pipe Specials, all sizes. A. G. L. Asn. Standard. 
Structural Steel Work, Floors, Angle and Gate Valves. 


General Western Agents for BARTLETT, HAYWARD & CO., Baltimore, Md. 


COAL GAS CONDENSATION SYSTEM. THE ‘‘MAYER”’ PATENT- 
ED TAR EXTRACTOR. THE STANDARD ROTARY WASHER- 
SCRUBBER. STETTIN SYSTEM INCLINED BENCHES, HYDRAULIC 
VALVES, ETC., ETC. 


r To absorb the heat now going to 
Economize eat In pm | <| waste when you blow through 





y - - ~ 
RESET IT 


% we 
—__ eee 
ey 


} 
ti 
q 

a 











your superheater to heat the 
feed water for your boilers to the 
temperature of the steam. This 
is now being done at the Pough- 
keepsie Gas Works, Bre ureiel 
sie, N. Y. : 


— Plants, Write for full particulars how this 
is accomplished, the saving effected, 


BY UTILIZING A and the advantages gained, to the 


| er af | 
GTeeD $ ECONOMIZE?, “aE EL EON, 


Las 


—— > on 























GASHOLDER TANKS AND 








GAS WORKS MASONRY COMPLET! Chollar’s System of Gas Purificatioti. 
pa og THE PURIFIED GAS REVIVES THE FOULEN OXWE. 


238 Java Street. Brooklyn, N. Y. 





























GEORGE R. ROWLAND, THE GAS ENGINEERS’ POCKET-BOOK. 


Formerly with the Continental Iron Works. By Henry O’Connor, 
Draughtsman and Constructing Engineer. Comprising Tables, Notes and Memoranda relating to the yoni srody Distribution and Use of Coal Gas, and the 
of Gas Works. 
Drawings, Specifications and Estimates furnished for the con- | se aed ts 
struction of new works or alteration of old works. Specia) | PRICE, $3.50. 








attention given to Patent Office drawings. . ee 2 ae 2217) Se iol 
Ottice, No. 245 Broadway, N. ¥. City. A. M. CALLENDER & CO., No. 42 Pine Street, New York City. 
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The Advertisement of the 


CONNELLY IRON SPONGE AND GOVERNOR COMPANY, 


395 Broadway, New York City, 


Occupies this Space Every Alternate Week. 





~ Roots’ — 


NEW GAS EXHAUSTER. 


Always in the lead. Always anticipating the requirements of 
the trade. Our new Exhauster meets all demands of modern 
gas making and overcomes all difficulties heretofore experienced. 














OUR GAS GOVERNOR IS MAKING FRIENDS EVERY DAY. 











P. H. & F. M. ROOTS CoO.. 


Connersville, Ind. 120-122 Liberty St., New York. 





Eastern Office: 


CONNELLY IRON SPONGE AND GOVERNOR 66., 23 9A2"43,, 





f 
i 


| 
i 


—_ 


nit inl inn i, ite otc = Rate nae 
. at eo 


— 
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FeRUMMOND 
~ exeT mon © CQ 











EN Ce ( ] 
CGhSa WATER. Pl peteb 


GENERAL SALES OFFICE, 
NEW YOR 


192 BROADWAY, 
K. 











+ZORGE ORMROD, Mangr. & Treas., 
JOHN DONALDSON, a “Be “4 Bide. Phila., P: 


EMAUS PIPE FOUNDRY | 


JONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS | = 


FOR WATER AND GA8. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES| 


—FOR— 














Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to y Gas 
oo ny For Thirty 


Send for Circulars, 


bi, Linh 


ee DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. os eae 





PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 


AMERICAN orrice: 
269 Front St., East, Toronto, Canada. 


SLT TE ES 











Valuation of Gas, Electricity 


and Water Works 
FOR ASSESSMENT PURPOSES. 


THOS. NEWBIGGING, M.inst.C.E., and WM. NEWBIGGING, 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Second Edition. Price $2. For Sale by 


WARREN FOUNDRY AND MACHINE GO. 


Established L856. Worke at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


POS" CAST IRON WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. 














CHA RLES MILLAR & SON CO., Selling Agents, Utica. N.Y. 


Mn 


ngs, ¥vdra 


cs Flanged Pip 
jo — =e 
to ute, ate. 


Gates. Pig Lead. 





Fitti 


\ST IRON PIPE and SPECIALS FOR WATER yr iAs 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 





SAFETY GAS MAIN ns COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas during altera- 
main can be tions and re- 


shut off in 30 Wars... 3 3: 
ae ge STOPPE 
seconds. : : : IRS SENT ON 

















Address: SAFETY GAS MAIN STOPPER CO., 108 E. 117th St., New York City. 





Toe No. 8 


Humphrey Grescent Instantaneous Water Heater 
IS A QUICK SELLER. 


PRICE 


~ SHELF AND BRAKE FREE. 


} 


if 







Wie, 
ii 


| — 


i 
oe 








: HAS NWO MQU AL 


AT PEE PRICBs. 
TRY ONE Wite'seno on'so bays’ approvat. 


HAVE YOU OUR CATALOGU EH? 


The Humphrey Mig. and Plating Co., 





A. M. CALLENDER & CoO., 
42 Pine Street, N. Y. City. 


KALAMAZOO, MICH., U. S. A. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO 


ESTABLISHED 1834. INCORPORATED 18638, 


NEW YORK, 
PHILADELPHIA, 
CHICAGO, 


ST hOUIS, 
SAN FRANCISCC. 








PUBLIC LIGHTING TABLE. 


























SEPTEMBER, 1903. 


























: | ll-Table No. 2. 

- Table No. 1. NEW YORK 

S FOLLOWING THE CITY. 

2g | MOON, || Aun Nieutr 

oS | | Lighting 

A & Light | Extinguish || Light ee 

A } a 
P.M. A.M 

Tue. | 1/12.30 am) 4.30 am)| 6.30 | 4.20 
Wed. | 2| 1.20 | 4.30 || 6.30 | 4.20 
Thu. | 3) 2.10 | 4.30 || 6.15 | 4.30 
Fri. | 4/ 3.10 4.30 || 6.15 | 4.30 
Sat. | 5|NoL. |NoL. | 6.15 | 4.30 
Sun. | 6|)No L.ru|No L. | 6.15 | 4.30 
Mon.| 7|NoL. |NoL. || 6.15 | 4.30 
Tue. | 8} 6.50 pM! 8.10 pm} 6.15 | 4.30 
Wed.| 9} 650 | 840 |} 6.15] 4.30 
Thu. |10) 6.50 920 || 6.05 | 4.40 
Fri. |11) 6.50 [10,00 — || 6.05 | 4.40 
Sat. |12| 6.50 10.40 | 6.05 | 4.40 
Sun. {13} 6.40 11.30 || 6.05 | 4.40 
Mon. |14} 6.40 LQ/12.20 am|| 6.05 | 4.40 
Tue. [15] 6.40 | 1.20 6.05 | 4.40 
Wed.|16/} 6.40 | 2.30 — || 6.05 | 4.40 
Thu. |17} 640 | 4.40 || 5.55 | 4.50 
Fri. |18)| 6.40 | 4.40 5.55 | 4.50 
Sat. |19| 6.40 4.40 5.55 | 4.50 
Sun. 20) 6.30 NM) 4.50 5.55 | 450 
Mon. |21} 6.30 4.50 5.55 | 4.50 
Tue. |22| 6.30 450 | 5.551] 4.50 


Thu. |24| 6.30 4.50 | 5.40 | 5.00 
Fri. }25] 8.00 4.50 15.40 
Sat. |26) 8.40 4.50 1 5.40 5.00 
Sun. [27] 9.30 4.50 | 5.40 | 5.00 
Mon. |28/10.20 FQ) 4.50 5.40 | 5.00 
Tue. |29/11.10 | 4.50 5.40 | 5.00 
Wed. |30/12.10 am! 4.50 5.40 | 5.00 
TOTAL HOURS LIGHTING 
DURING 1903. 


Wed. |23] 6.30 | 4.50 1 5.55 | 4.50 


5.00 


























By Table No. 1. By Table No. 2. 


Hrs.Min. Hrs. Min. 
January ....245.00 | January. ...423.20 
February. ..192.00 | February. ..355.25 





March..... 201.00 | March..... 305.35 
April.......167.20 | April...... 298.50 
| a 152.00 | May .......264.50 


June ......131.00} June...... 234.25 
NG oe 6 eh 140.40 | July.......243.45 
August ... 156.20 | August ....280.25 
September..171.20 | September. .321.15 
October... .198.20 | October .. ..374.30 
November... 216.30 | November ..401.40 


December. .232.10 | December. . 433.45 











Total, yr. .2203.40 | Total, yr...3987.45 








war 
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No.. 904 Welsbach Outdoor Arc 


Furnished with 2, 3, 4 or 5 Burners 


This Lamp is Built to Stand 


rough usage and severe weather conditions. 
In mechanical construction and workmanship 
it is perfect. 

The material is of the best. All exposed 
metal parts made of cold rolled sheet copper. 


te 


Giuaranteed Positively 
Rain-proof 
Wind-prooi 


Insect-proof 


owe 


Hiatt + is bebed? 


The main cock lights one or all burners. 
Pilot flash light. 

18-inch enameled steel reflector shade. 

Long tube burners, with adjustable needle 
gas feed, permit use of either 3}-inch or 4}- 
inch mantles. 


ai 


ok 


Renewal of Mantle 


made easy and without danger of breakage by 
raising the body of the lamp on main stem. The 
neck of the globe thus acts as a wind guard, 
protecting the other mantles from damage by 
weather conditions. 


oe 


Candle Power Test 


of 4-burner lamp: 
With 33-inch mantles, 412-candle power. 
With 43-inch mantles, 503-candle power. 


WELSBACH COMPANY, 
GLOUCESTER, N. J. CHICAGO, ILL. 


ORDERS ACCEPTED FOR SHIPMENT ON AND AFTER SEPTEMBER 15. 


Sample Case of 3, 6 or 12 lamps sent on 30 days’ 


approval at prices based on 100 lamps. 


VUddbbLdbbbbAbbbdbdbsddbbddbbsdbsdddbbddJbsddbsddbbdsssddbbddsbbddssddsddddssdddddddsdddddddddddddddddddddddsddddddddaddddd 


& 
: 
| 
| 


WULLbbbadsd ibd ibd ddd did ddd ddd ddd ddddddddddddbdsbadbssbbdsbdbsdbsdsbdssdssdssddsdidsedddire 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Six Months Ending July 1, 1903, has been Awarded 
Contracts in the Following Places for 


Htandard [jouble-Superheater [owe Water (jas Apparatus. 





Rochester, N. Y. Brooklyn, N. Y. | Waltham, Mass. 
Baltimore, Md. Hempstead, N., Y. | Dover, Del. | 
Chicago, Ills. Chester, Pa. | Allentown, Pa. . 
Amesbury, Mass. | Lynn, Mass. Savannah, Ga. | 
Aberdeen, S. D. Newark, N. J. New York (Central Union Co.) 
Winsted, Conn. Washington, D. C. Cicero, Ills. 
Canon City, Col. Boone, Ia. Chicago (Ogden Co.) 
Schenectady, N. Y. Pueblo, Col. Easton, Pa. 
Hagerstown, Md. | Charlotte, N. C. Lawrence, Mass. 
Malden, Mass. | Fall River, Mass. Council Bluffs, Ia. 
Bridgeport, Conn. | Duluth, Minn. | Chattanooga, Tenn. 
Albert Lea, Minn. | New York (Mutual Co.) | 
pe 51 
TOTAL DAILY CAPACITY, . . . . 55,150,000 cubic feet. 
poi RR — ee 
TOTAL DAILY CAPACITY, . . . . 354,830,000 cubic feet. 








ThE United tas Improvement - Company, 


Broad and Arch Streets, Philadelphia 


CT ELAALAEEEE406 106066060000000 000000000 C00 cos eeceesoeoorSSESSSENSNNNNNNNnn PK 
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Established 1253. Incorporated 1890. 


Cras. FE. Gregory, ay Davin R. Day, V -Prest. & Treas. 
. D. ABERNETHY, Sec. 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BoICK and FIRE CLAY SPECIALTIES 


26a __— 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


2=ea 




















SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 


Established 1854. 


Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
nanatecarr ot § FIRE BRICK . ss 
RETORT SETTINCS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Works. Weber, N. J. 
-|Main Offices, Park Row Bldg., New York. 








Inclined Benches. 


Estimates Furnished on Application for Most Suecesaful | 
Style of Construction. 


Also for Free- Oey 2 and Full and Half-Depth Regenerative | 
Benches, for Burning either Coal or Coke 
in the Furnaces. 


Cor. acenneanhe Sulphur Avenues, SI. Louis, Mo. 


Established 1845. Reorganized 1902. 


The Kreischer Brick Mfg. Co., 


Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 


Also Miners and Shippers of Fireclay, Fire 
Sand, Ground Brick in Barrels. 














-_- 


WORKS : EREISCHERVILLE, STATEN ISLAND. 
OFFICE: 119 E. 23D STREET, NEW YORE CITY. 





Proprietors for the U. 8., Coze System of | 


Modern Recuperative 
| Furnaces. 


Standard Fire Brick and Gas Retorts. 
OSCAR B. WEBER’S 


‘Construction Vertical 8’s (Patented). 
First Instalment in the World 
with Modern Charging and 
Discharging Machinery. 








AGENTS FOR 


GRAHAM, MORTON & CO. 


| LEEDS ENCLAND, 
INCLINED RETORT SYSTEM. 





Perforated Radial Block Chimneys. 


AGENCIES. 
HERBERT B. HAM, 80 Water Street, Boston, Mas 
BAKER ENGINE AND MACHINE CO., 114 N. 3d St, * Phila , Pa 
JOHN T. WHEELER, 933-934 Monadnock Bidg., Chicago, ‘Ills 











ISAAC C. BAXTER, President. 


Works 
LOCEPORT STATION, PA. 


ESTABLISHED 1864. 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Sec’y and Treas. 


Address all communications to 


JAMES GARDNER, JR., CO., JAMES GARDNER, JR., CO., Room 202 Lewis B’I’dg. 


PITTSBURGH, PA 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


A EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas KRetorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patchin = Ya weeny on 
mouthpieces, making + t- bench-wor' ning blast 
furnaces and cupolas. This cement is mi = ae for use. 
Economic and thorough in its work. Fully warranted to stick. 


Price List, f.0.b. Galesburg, IUs., or Buffalo, N. Y¥. 


In Casks, 400 to 800 pounds, at 5 cents per — 
In Kegs,” 100 to 200 + 
In Kegs less than 100 * 


Cc. L. GEROULD, Galeshuser; Ills. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 








The Gas Engineer’s 
Pocket-Book, 


By HENRY O’CONNOR. 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Cal Gas, 
and the Construction of Gas Works. 





PRICE, $3.60. 





For Sale by 


A, M. CALLENDER & CO., 42 Pine Street, New York City. 





| Toxo. J. SMirTs, Prest. J. A. TAYLor. Sec. 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY aT 


LOCUST POINT, BALT.MORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Dept 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 














JOHN DELL, 
President and General Manager. 





———— MANUFACTURERS OF 


ESTABLISHED 


MISSOURI FIRE BRICK C0, 0 ==: 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 


Mitchell is the Original Coal Firing Bench. 


Betorts. 
YOUR CORRESPONDENCE 


1S RESPECTFULLY SOLICITED. 


We are He Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or mJ City Office: ST LOUIS 
We also Erect Plain Benches with One to Six 411 Olive Street l 
( 


‘ontinental Bank, | 








2§ 


SS. 


B ll 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


THE NOVELTY TEAM BOILER WORKS, 


BROOKLYN, IN. WY. 





STORAGE TANKS FOR GAS WorRKs, 
To Retain Fluid Material of Any Sort. 








PIPING IN AND AROUND GAS WORKS. 


—_ 





Work Done for Several of the Largest Gas Companies in : 
America Stands as Reference. 


Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are opening in 
New York, Newark, N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., 
Toronto and Montreal, Canada. 


Four-Scoop and Four-Rake Charging and Discharging Machines are being fur- 
nished for Detroit, Mich. 


These are the only machines that will draw or charge simultaneously three or four 
retorts (vertically) and handle from 42 to 60 retorts in from 25 to 30 minutes, lid 
opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Can., 
working in water-sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, GONVEYORS AND BINS. TORNTABLES FOR MACHINES 


Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 


G. A. BRONDER, | 


Contracting Engineer and Builder, 
229 BROADWAY, NEW YORK. 1 




















Rete) nee ee eee See 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 


BERWIND-WHITE COAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


‘ STRIGTLY High Grade. .... 
Offices : Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 


A. GC. M. AZOY, General Agent, 1 Broadway, New York. 


THE GAS ENGINEER’S POCKET-BOOK, 


By HENRY O’CONNOR, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and 
the Construction of Gas Works. 


























Washington Building, New York. 
Betz Building, Philadelphia. 











PRICE, $3.50. 





FOR SALE BY 


A, M. CALLENDER & CO., - No. 42 Pine Street, New York City. 


POOLH ON FUELS. 


THE CALORIFIC POWER OF FUELS. 








WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 


LIQUID AND GASEOUS. 


TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HERMAN POOLE, F.C-8. 
Seconda Edition. Frice $s. For Sale by 


A. MW CATLENDER & CO. - - No. 42 Pine Street, New York City. 





@Mai> gw & 5 


a iF inc) 


- 
. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


vhat size of pipe to use to convey any quantity 
»f gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 




















Price, 6.5 x 8 inches, in cloth case, $2.50. 
Yor sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 








POOLE ON FUELS.| 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 
Second Edition. 


Price, $3 For Sale by 


A. Me. CALLENDER & CO,, {2 Pine St. N.Y. City. | |) 








Price, $1.00. 





A.M. CALLENDER & CO., ‘2 Pine Street, N.Y. 


BINDER for the JOURNAL. (peeseund 


EpmvunpD H. McCuL.over, 
President. 


Cuas. F. GopsHALL, 
Treasurer. 


H. C. ADAMs, 


Secretary. 


Henry WHARTON, 
Assistant Secretary. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoInNTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and :n freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


























se i i AY “a al a | 
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|\Overlapping 


PIVOTED BUCKET CARRIER. 


(PATENTED. ) 


A single machine will handle both coal and 
ashes in boiler room. It is automatic, effi- 
cient, durable, occupies little space, and 
saves money. Can be adapted to a wide 
range of special conditions. : : : : : 


Link-Belt Machinery Co., 


LINK-BELT ENGINEERING CO., Chicago 


Philadelphia. 





4 5. & M.S. R. R., Cleveland, O. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and Pittsvnuren, Pa. 








a ee at Collingwood. 
Shops 


























PRACTICAL HANDBOOK ON 


GAS HNGINES, 


With Instructions 


for Care and Working of the Same. 


By Go. LIBCHREFELD, C.E. 


Translated with Permission ofthe Author, by GEO. M. RICHMOND, M.B. 


wa—__ PRICE, $1.00. 





A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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DAVIS & FARNUM MFG. CO., 
WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Blig,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 



























Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 




























BAXTER & YOUNG, A. ©. BOARDMAN, C. E.,| DAVID LEAVITT HOUGH, 
CONTRACTING AND CONSULTING Consulting and Contracting Engineer. | Consy|tin g En gineer 


Particular attention given to Gas, Water and Electric 






Plants. Long and successful experience AND 






























GAS ENGINEERS. with the problem and practice of CONTRACTOR . 
Filtration for Public Water Supply. PARK ROW BUILDING, N. Y. 
Examination and Values Ascertained of Edison Building, 42 and 44 Broad St., | = 
Artificial and Natural Gas Properties. NEW YORK CITy. Practical Pho tome t ry 
—————————— j 


COMPLETE CAS WORKS ERECTED. 





By William Joseph Dibdin. 


Manes maine Furnished ana cata. G80, SMepard Page's SONS.) ~ price, . - . . $2.00 



























GAS PROPERTIES PURCHASED. 
i GAS MAGHINERY. FOR SALE BY 
i OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. A.M. CALLENDER & CO., 
i Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City.| No.42 Pine Street, New York City. 
] 





| KERR MURRAY MANUFACTURING. GOMPANY 


Engineers and Manufacturers 


| 
| APPARATUS FOR COAL GAS PLANTS, 


i SINGLE AND DOUBLE-LIFT GASHOLDERS 
j AND STEEL TANKS, 


Latest Improved 


| _ ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING #® PURIFYING APPARATUS. 


Street Specials and Valves. 
A DDRESS-: 


KERR MURRAY MANUFACTURING COMPANY, ("°° s¢""= 








i 
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BARTLETT, HAYWARD & CO. 


BAT, TINORE,, MD. 
| 
flesigners 
and 
Builders 
of 


fas Works. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen... The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types. 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 


Sole 

SSG, [essees the 
soccume Wilkinson 
Water (jas 
Process. 








. = S Sais a i} 
RAS S \ = ~ | {ems Ee 
~ | , L- = Se al =a : — r) 








QUINTARD IRON WORKS, 9 ““°""™SSTStu ss smaseanmsenmncs 
N. F. PALMER, HUMPHREYS & GLAsaow. 


Foot of 12th St. & East River, New York, 


BANK OF COMMERCE BLODC., 38 VICTORIA STREET, 
MANUFACTURERS OF 31 ——— Street, -. niet S.W., 
GAS APPARATUS. New York. England. 
Complete Works Erected. | CONSULTING GAS AND ELECTRIC LICHT ENGINEERS. 





PROPERTIES PURCHASED. 


FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 























panne 
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R. D. WOOD & CO., 


400 CHESTNUT SS > OO > Foes php yt BA 


BUILDERS OF——— 


Cas Power Plants with Froducers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste yr In any other 
Producer. Send for Pamphlet. : : 
CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


|. ~“ISBELL-PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE. 























Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts.,Newark,N.J. 9 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries’ | 
NEW YORK, Borough of Brooklyn. i 














Gas Holders. | » 
Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. | 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. i 


Self-Sealing Retort Mouthpieces &Lids |) « 


For Round, Oval, or “DD” Retorts. 














THE GAS ENGINEER'S LABORATORY HANDBOOK, 
i By JOHN HORNBY, F.C. . 
al rFPRECH.,. = - - - - $2.50. 








ah A. M CALLENDER & CO. No. 4 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING CO, 


MANUFACTURERS OF 


Gasholders, Steel Tanks, 








AND ALL IRONWORK & MAGHINERY REQUIRED IN A GAS PLANT. 


ALSO THE ONLY AUTHORIZED MANUFACTURERS OF 


The Ghollar = Of Gas. Purification. 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


eee ——_ PLANS, SPECIFICATIONS AND STIMATES CHEERFULLY FURNISHED. 


RITER=-CONLEY MFG. CO., 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF FEVERY DESCRIPTION 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


EDISON BUILDING, No. 44 BROAD STREET, = = - NEW YORK CITY. 




















ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates Furnished. 








i902 DIRECTORY 1902 | 


OF AMERICAN GAS COMPANTIES. 


Price, - > - - - - 85.00. 


A. M. CALLENDER & co, - - No, 42 Pine Street, New York. 
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1842 = Jelly & Fowler, = 1803 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


Gasholders ~ 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS. AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. Y.-. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











Capacity of Holder, 500,000 Cu.Ft. 





BENCHES,. SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 
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ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


Gas Analyst's Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analysv’s Manual” and “Gas Measurement.”) 


"The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 








Sleertieen Ga a - 


eRecsseh em poe: 
Tae eee 


RG Sohal 





PETES? come 9 
2 o> 


Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 
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FOR SALE BY 


A. M. CALLENDER & CO.,, - - 42 Pine Street, New York City. 
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}} D. McDONALD & CO., 

WET AND DRY METERS, STATION METERS AND METER PROVERS. 

THE GLOVER PREPAYMENT METER. 
: The amount of gas delivered for 
é the coin can be instantly and The gas registered agrees abso- 

positively changed without re- lutely with the amount pur- 

: moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


. OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CHICACO. 


. | THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. | 











HORIZONTAL OR VERTICAL, IN CAPACITY RANCING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 
CONNERSVILLE BLOWER C0., Connersville, Ind, EASTERN SALES OFFICE: 95-07 Liberty St., New York City. 
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~ TATHONEL TUFTS JETER GD. 


estas” == -« § MEDFORD STREET, BOSTON, MASS. 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 




















CONSUMERS’ AND STATION METERS PRESSURE GAUGES, ETC. 


SPECIAL ATTENTION GIVEN TO ALI REPAIR WORE. 
a —— Se — 


“Have you Seen our Complaint Meter?” 











USING KEYSTONE METERS 
IS FRAUGHT WITH NO 
DISAPPOINTMENTS. 


PERFECTLY MADE. 
PERFECT MEASUREMENT 


GUARANTEED. 
THE KEYSTONE METER COMPANY, 


RovvERsFoRnRnyD, FA. 


FIELD’S ANALYSIS 


Eor the Wear 1902. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year of 
Publication. Compiled and Arranged by 


JOHN WV. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City. 
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AMERICAN METER COMPANY, 
NEW YORK, PHILADELPHIA, CHICAGO, 
SAN FRANCISCO, ST. LOUIS. 


PREPAYMENT (IETERD. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 














ae READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established i848. 1339 to 1349 Cherry Street, Philadelphia. Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a —___METERS REPAIRED____..» 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLIC!ITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 

















Special Attention given to Repairing NIITERS of all Makes. 





FACTORY AT ERIE. PA. 








BLCERPTsS FROM DECISIONS 


—OPF, THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF Massacuusgrts 


Mr. E. H. YorgKg, New Haven, Conn., Dec. 1, 1898. 

Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring igformation, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., - No. 42 Pine Street, New York. 
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mi J. GRIFFIN & u., 


1513 TO 1521 RACE STREET, 


SP UNEW YORK. PHILADELPHIA. ae 











MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of Every 
Description. 


PROMPT ATTENTION GIVEN TO ALL REPATRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 75,000 now in use. 





The Positive Ago Meter. 


Positive Advantages : Negative Advantages: 
The Income is No “Deposit” is 
Quick and Sure. Necessary to’ 
IT IS Start Business 
Better than C.0.D., with a new cus- 
As Gas is Paid fomer. : : : 
oe HO GUSTONCRS ARE LOST 
— on that account. 
There is Money in it’ No Time Lost Mating Out Bills. 
For the gas man. No Money Lost 
IT WILL GET NEW CUSTOMERS. on account of 


It will KEEP the Unpaid Bills. : 
ones you have. No Disputes on Account of Bills. 


THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. 


OVER 125,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES. 


SEND FOR OUR BOOKLET. 

















